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: Abstract

: Introduction: Adaptation strategies are vital for addressing the impacts of
: climate change on integrated water management. These strategies involve
¢ adjusting to changing climatic conditions to mitigate negative effects and
: enhance potential benefits. One effective approach is the construction of
¢ irrigation ponds, which improves irrigation efficiency and quality. This method
: significantly reduces agricultural water wastage, increases yield per unit area,
¢ and helps combat drought. By utilizing water with a higher flow rate, the
. inefficiencies associated with prolonged irrigation using low-flow rates are
: minimized. Additionally, storing water overnight for use during optimal times
: reduces human errors in irrigation and prevents water loss. This study aims to
¢ evaluate the impact of irrigation ponds on crop yields, water consumption, and
: water productivity for wheat and fodder corn, while also identifying factors
¢ influencing farmers' willingness to construct these ponds.

: Material and Methods: The analysis identified statistically significant
: covariance terms among farmers with ponds, indicating a self-selection
: phenomenon. To address potential bias in coefficient estimates, endogenous
: switching regression and counterfactual analysis were employed. The study
: estimated the impact of irrigation ponds for both adopters and non-adopters,
: enabling the calculation of average treatment effects (ATE) and average
: treatment effects on the treated (ATT). Data were collected from a sample of
: 336 farmers in Marvdasht, selected using a simple random sampling technique.
: Findings: The results reveal that a majority of farmers perceive pond
¢ construction as beneficial for increasing yields of fodder corn and wheat, while
: concurrently reducing irrigation time. Over 80% of the respondents reported
: expanding the cultivated area for these crops after constructing ponds.
" Furthermore, the endogenous switching regression and counterfactual analysis

suggest that water productivity could increase by 73% for wheat and 31% for
fodder corn if farmers adopt irrigation ponds.

Conclusion: While the construction of irrigation ponds significantly enhances
agricultural efficiency by increasing productivity and reducing per-hectare
water consumption, it also presents challenges related to overall water usage
due to the rebound effect. Therefore, strategies aimed at conserving water and
soil resources should take these dynamics into account to promote sustainable
agricultural practices.
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Extended Abstract

Introduction:

As climate change intensifies and water resources
become increasingly scarce, effective water
management in agriculture has emerged as a
critical issue. Farmers face mounting challenges in
ensuring sustainable crop production while
minimizing water wastage. While various studies
have explored traditional irrigation methods, there
is limited understanding of how irrigation ponds
can enhance water efficiency and agricultural
productivity. This research seeks to fill this gap by
evaluating the impact of pond construction on crop
yields and water consumption.

Understanding the benefits and challenges
associated with irrigation ponds is essential for
developing sustainable agricultural practices that
can adapt to changing environmental conditions.
This study not only aims to improve individual
farm productivity but also contributes to broader
efforts in promoting food security.

Despite their potential benefits, many farmers
remain hesitant to adopt irrigation ponds due to
uncertainty about their impacts on productivity and
water efficiency. Addressing this problem is crucial
as inefficient water use not only hampers
agricultural productivity but also exacerbates issues
related to water scarcity in farming communities.
This research seeks to answer several key
questions: What is the impact of irrigation pond
construction on crop yields for wheat and fodder
corn? How does pond adoption influence overall
water consumption and productivity? What factors
affect farmers' willingness to construct irrigation
ponds? The objectives of this study are to quantify
these effects, assess changes in consumption
patterns, and identify key factors influencing
adoption among farmers.

Materials and Methods: Endogenous switching
regression (ESR) is a statistical method used to
analyze situations where individuals self-select into
different groups based on certain characteristics or
decisions. In the context of adopting irrigation
ponds, farmers may choose to construct ponds
based on factors such as water availability, land
characteristics, and personal preferences. This self-
selection can introduce bias in estimating the
impacts of pond construction on agricultural
outcomes. ESR model accounts for self-selection
bias by recognizing that the factors influencing a
farmer’s decision to adopt ponds may also affect
their agricultural outcomes. Thus, it estimates both
the treatment effect (the impact of having a pond)
and the selection effect (the differences between
adopters and non-adopters). Full Information
Maximum Likelihood (FIML) is often used to
estimate the parameters of the ESR model
simultaneously, allowing for more accurate
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estimation of treatment effects while controlling for
endogeneity.

Counterfactual ~ analysis  typically  involves
comparing outcomes between two groups: those
who adopted irrigation ponds (treatment group) and
those who did not (control group). ESR allows to
understand not only how pond construction impacts
agricultural productivity but also why certain
farmers choose to adopt this technology. By
incorporating counterfactual analysis, researchers
can provide robust estimates of how much yield or
water efficiency improvements can be attributed
directly to pond adoption versus other factors.
Endogenous switching regression and
counterfactual  analysis are  complementary
methods that enhance our understanding of the
impacts of adopting irrigation ponds. They address
potential biases from self-selection and provide
insights into both the effectiveness and
determinants of such agricultural innovations. This
rigorous approach is essential for informing policy
decisions aimed at promoting sustainable water
management practices in agriculture. Required data
were collected from a sample of 336 farmers in
Marvdasht, selected using a simple random
sampling technique.

Findings: The findings underscore the multifaceted
benefits of adopting irrigation ponds in agricultural
practices. By improving crop Yyields, reducing
irrigation time, expanding cultivated areas,
enhancing drought resilience, and promoting
economic sustainability, irrigation ponds emerge as
a vital component in modern agricultural systems.
The results indicates that farmers who adopted
irrigation ponds experienced substantial increases
in crop vyields. Specifically, the endogenous
switching regression and counterfactual analysis
suggest that water productivity could rise by 73%
for wheat and 31% for fodder corn with pond
adoption. This aligns with findings from similar
studies, which demonstrate that farm ponds can
significantly ~ boost agricultural  productivity,
especially in water-scarce regions or during
drought years. Farmers reported a notable decrease
in the time required for irrigation after constructing
ponds. This efficiency gain is attributed to the
ability to utilize stored water more effectively,
allowing for timely irrigation that aligns with crop
needs. The reduction in irrigation time not only
enhances labor efficiency but also minimizes water
wastage, contributing to overall improved water
management practices Over 80% of respondents
indicated that pond construction enabled them to
expand their cultivated areas for wheat and fodder
corn. This increase in arable land is critical as it
allows farmers to diversify their crops and
potentially increase their income streams. The
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availability of reliable water sources through ponds
encourages farmers to invest in additional land,
which can lead to greater agricultural output. The
findings also suggest that irrigation ponds play a
vital role in enhancing farmers' resilience to
drought conditions. The economic implications of
adopting irrigation ponds are significant. Increased
yields and expanded cultivated areas contribute to
higher farm incomes and improved food security
for households.

The study also highlights several factors
influencing farmers' willingness to construct
irrigation ponds. Key determinants include access
to credit, understanding of water limitations, farm
size, and proximity between plots. These factors
are critical for policymakers aiming to promote
pond construction as part of broader agricultural
development strategies.

Discussion and Conclusion: This study aimed to
evaluate the impact of irrigation ponds on
agricultural productivity, specifically focusing on
wheat and fodder corn, while also identifying
factors influencing farmers' willingness to adopt
this technology. The findings indicate that
irrigation ponds significantly enhance crop yields,
with water productivity increasing by 73% for
wheat and 31% for fodder corn among adopters.
Additionally, over 80% of farmers reported
expanding their cultivated areas due to pond
construction, illustrating its positive impact on
agricultural practices.

These results underscore the critical role of
irrigation ponds in promoting  sustainable
agricultural practices, particularly in water-scarce
regions. By improving water efficiency and crop
yields, irrigation ponds can enhance food security
and farmer livelihoods, making them a vital
component in strategies aimed at climate change
adaptation. However, it is essential to consider the
**rebound effect**, which occurs when increased
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water availability leads to expanded cultivated
areas and potentially higher overall water
consumption. This phenomenon highlights the need
for careful management to ensure that the benefits
of irrigation ponds do not inadvertently lead to
unsustainable water use.

While this study provides valuable insights, it is
important to acknowledge that factors such as
regional differences in climate and soil conditions
may affect the generalizability of these findings.
Future research should explore the long-term
impacts of irrigation ponds on soil health and
biodiversity while investigating how different
management practices can optimize their benefits.
Continued research and investment in such
technologies are essential for fostering sustainable
agricultural practices that can withstand the
challenges posed by climate change and resource
scarcity.

In conclusion, adopting irrigation ponds represents
a vital strategy for enhancing agricultural resilience
in the face of climate change. However, it is crucial
to address the rebound effect to ensure that this
strategy provides both economic and environmental
benefits while contributing to sustainable farming
practices.
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