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: Abstract

¢ Introduction: The water market is an effective and efficient tool for allocating
: agricultural water between different agricultural activities. The lack of a
. structural institution that regulates irrigation water and the lack of farmers’
: participation to establish it is one of the most important issues facing the
: agricultural sector in Tehran province. Examining the potential effects of this
¢ event, which has received more and more attention from the international
: community, is an important step in the development of agricultural activities in
: Tehran province.

¢ Methods: In the present study, using the approach of state or regional
: agricultural production model (SWAP), the economic behavior of Tehran
: farmers after Establishment of the structural institution of the local water market
: was modeled. To achieve this goal, statistical data related to the years 2018-2013
: were used. The proposed economic-hydrological modeling system was
: calibrated in GAMS software.

¢ Findings: The results showed that with the establishment of local water market
: in Tehran province, in addition to sustainable balancing of water resources, it is
. possible to develop the acreage of irrigated products, albeit profitable in the
: cropping pattern of less water regions (Shahrerey and Varamin plains) and by
¢ balancing farmers’ gross profit, the negative consequences of the hydrological
: drought phenomenon are reduced to about 35.3% compared to the base period.
: Conclusion: Establishing a local water market in Tehran province can transfer
: surplus water resources in the study areas of southwestern Tehran province.
¢ Also, increase the reliability of farmers' access to irrigation water and reduce
: production risk in crop patterns. It can also optimally reflect the issue of
: allocation and optimal management of water resources between different
" agricultural activities.
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Extended Abstract

Introduction:

Today, in the field of policy-making, many efforts
have been made to reduce water consumption in the
agricultural sector and improve its allocation among
various activities. An important issue in exploiting
limited water resources is the imbalance in water
supply and demand, especially during periodic
droughts in most parts of the country (Iran).
Unbalanced water supply and demand, as a
fundamental  constraint, causes agricultural
production yields to decline in the long run (3, 6).
Accordingly, balancing the supply and demand of
agricultural water plays an important role in the
economic management of water resources in each
region. Agricultural economists believe that if there
is a system of private property rights with the ability
to transfer water resources, the creation of a
structural institution such as the water market will
increase the reliability of access to water and reduce
farmers' risk and optimally reflects the optimal
management and allocation of water. Creating water
markets in the agricultural sector is a promising
solution to increase water economic efficiency. With
the created opportunities in the water market,
farmers will rent and sell water and will try to
convert surface currents and its deep intrusions in
order to supply marketable water (6). The water
market is an effective and efficient tool for
allocating agricultural water between different
agricultural activities, especially in cases of water
scarcity and drought that by actually pricing this
scarce input, it saves on consumption (8). However,
the lack of a structural institution that regulates
irrigation water and the lack of farmers’
participation to establish it is one of the most
important issues facing the agricultural sector in
Tehran province. Examining the potential effects of
this event, which has received more than ever
attention from the international community, is an
important step in the development of agricultural
activities in Tehran province. The average rainfall in
this province is about 195 millimeter and the
average temperature is 15/7 °c. In Tehran province,
surface water is obtained through rainfall and the
formation of seasonal rivers (Hablehrood, Nimrood,
Jajrood and Sulgan or Kan River). In hot seasons,
reduced rainfall and the lack of these temporary
resources have led to provide the needed irrigation
water by farmers through groundwater abstraction.
In addition, the lack of local and regional water
markets and water users' organizations in the
seasonal river basins of this province has caused a
large amount of irrigation water to be taken out of
farmers’ access in watery seasons without using
every year (23, 30). However, in the warm seasons
of the year, due to the reduction of river water flow,
most farmers face the problem of water shortage.
Overall, the present study was to answer the
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following questions. What is the economic behavior
of Tehran farmers' participation in establishing a
local or regional water market?

Methods

Determining the level of spatial aggregation is
important for defining the scope of hydro economic
models and analyzing agricultural policies. In fact,
determining this level, instead of analyzing policies
in a broad dimension, considers a combination of
local or regional features with a smaller data set and
examines the desired policies at the designated area
level. The appropriate approach to determine the
level of spatial aggregation is to use the State Wide
Agricultural Production model (SWAP). In the
present study, the SWAP model was used to
investigate the economic behavior of farmers'
participation in Tehran province in the structural
institution of irrigation water market (6, 11). SWAP
model was used to evaluate the effects of the
formation of local or regional water market as one
of the most practical methods in confrontation with
climate change and drought. This model focuses on
heterogeneous resources or specific inputs to
analyze policies at the regional level, and uses
economic optimization results instead of raw data in
estimating agricultural  production  functions.
Explicit and real data is used in SWAP model
calibration. Therefore, this model can include
physical constraints in policy analysis in addition to
capital and financial constraints. Generally, in the
SWAP model assumes that the behavior of
maximizing the farmers’ gross profit at the regional
level and in a short-term equilibrium, leads to the
allocation of resources according to what was
observed in the base year. This model is calibrated
in 6 steps as follows:

Step 1: Divide the sub-basin areas and collect
baseline data;

Step 2: Solve the linear programming model and
determine shadow prices;

Step 3: Estimation of regional production function
and estimation of CES coefficients;

Step 4: Estimating the exponential or transcendental
cost function and estimating its parameters;

Step 5: Estimating the demand function of
agricultural products based on prices;

Step 6: Build the final planning model and explain
the calibrated SWAP model (11).

The SWAP model was calibrated in GAMS
software. The required data in this research are the
documentary and recorded in the relevant
government agencies, which were collected to the
years 2013- 2019.

Findings
The results showed that with the formation of local
or regional water market in Tehran province,
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changes the total acreage of selected products from
114795 to 112619 hectares, which brings a decrease
of 1/9 percent for the total irrigated lands. Also with
the establishment of the water market, the cropping
pattern of selected products is mainly towards
developing the acreage of higher economically
viable products such as corn, tomatoes, watermelon,
sunflower and canola and reducing the acreage of
less productive products such as wheat and barley.
With the realization of the irrigation water trade
process between the five regions of Tehran province
due to changes in cropping patterns and their
optimization, the total farmers’ gross profit
increases about 6/96 percent compared to the base
period (in the absence of water market) and changes
from 19378/79 to 20727/00 million rial. In addition,
with the establishment of the water market the
economic value of water in A, B, C, D and E region
will increase about 14/01, 4/58, 16/51, 9/0 and 6/01
percent compared to the base period. Increasing the
“profit to water consumption ratio” about 7/38
percent in the conditions of establishing the local
water market compared to the base period is another
appropriate of forming the water market in Tehran
province.

Discussion

The obtained results of SWAP model showed that
with the establishment of water market in Tehran
province, in addition to sustainable balancing of
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water resources, it is possible to develop the acreage
of products with higher water requirements but
profitable, in cropping patterns of regions with less
agricultural water (Shahrerey and Varamin plains).

Conclusion

Finally, it can be acknowledged that the creation and
development of local or regional water market as a
structural institution with private property rights in
Tehran province can, despite having the ability to
transfer surplus water resources in the basins and
study areas, cause Increase the reliability of farmers'
access to irrigation water and reduce production risk
in cropping patterns and also, optimally reflect the
issue of allocation and optimal management of water
resources between different agricultural activities.
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