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Abstract

One of the most important strategies for restoration of Urmia Lake is to manage
agricultural water resources, and in this regard, installing smart flowmeters on
groundwater wells can help reducing water consumption in this sector. The aim
of this study was to evaluate the satisfaction of installing smart flowmeters and
the factors affecting it. To achieve this goal, a generalized ordered logit model
was used, which required data collected using questionnaires and face-to-face
interviews from 250 farmers by cluster sampling method in 2019. The results
showed that 38.8% of respondents had less than moderate satisfaction, 25.2% had
moderate satisfaction and 36% were more satisfied than the average level of
installing smart flowmeters. Factors affecting satisfaction are income from non-
agricultural activities, increase in the value of agricultural land after flowmeter
installation, proximity to the main source of irrigation, government support in
flowmeter installation and time passed from flowmeter installation. Estimating
the marginal effect of these variables shows that by increasing the amount of these
variables, the probability of being in the group with high level of satisfaction
increases. Adopting appropriate policies to increase the revenue agricultural
products and financial and advisory support of the government in installing smart
flowmeters can help reduce water consumption in agriculture and increase the
likelihood of satisfaction with the installation of smart flowmeters.

1. Introduction

Management of water demand side using new infrastructures and technologies to sustainable
management of agricultural water consumption is one of the most important issues in Urmia Lake basin
and its restoration. One of the new technologies to manage agricultural water consumption is the use of
smart groundwater flowmeters. This technology has been used in Urmia Lake basin in groundwater
wells of farmers. In this basin, satisfaction with this system has not been evaluated. This study was
conducted to fill this research gap. For this purpose, 250 questionnaires of users of this system were

completed and analyzed.

2. Materials and Methods
In this study, by interviewing them face to face and completing questionnaire, their satisfaction with

installing smart flowmeters on groundwater wells and identifying the factors affecting their satisfaction
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level were evaluated. The ordered dependent variable is the level of satisfaction with the installation of
smart flowmeters on groundwater wells, which has been measured using Likert scale (1= very low
satisfaction to 5= very high satisfaction). Since the dependent variable is ordered, the ordered logit
model was used to investigate the factors affecting it. In the ordered logit model, it is assumed that the
slope parameters at different levels of the dependent variable are constant and only the intercept
changes. In other words, linear probabilities in the ordered logit model and in the generalized ordered
logit model of nonlinear probabilities are estimated. In other words, in the ordered logit model, an
independent variable has a positive effect of one satisfaction level, but negatively affect other
satisfaction levels of the dependent variable.

3. Results

The results show that 39% of respondents had low, 25% moderate and 36% high satisfaction. Factors
affecting the satisfaction are non-agricultural income, proximity to the main source of irrigation,
government support in installing smart meters and increasing land value after installing the meter.
Parallel regression tests showed that to evaluate the factors affecting satisfaction of smart flowmeters,
generalized ordered logit model (gologit) is appropriate than the ordered logit model (ologit). Increasing
in the value of these variables increase the level of satisfaction. By increasing non-agricultural income,
the probability of farmer being at high satisfaction level of satisfaction increases by 5% and at very high
level of satisfaction by 2%. In other words, with the increase in non-agricultural income, the level of
satisfaction with the installation of smart flowmeters increases. Farmers with income other than
agriculture must also have a job other than agriculture. These people are not constantly present at their
agricultural farm and cannot manage irrigation on a full-time basis. As a result, the use of smart
flowmeters for water management is more satisfactory for these people. In order to install smart
flowmeters on groundwater wells, electricity facilities are needed alongside the lands, which increases
the value of the land. Increasing land values also increases satisfaction. Increasing the value of
agricultural land after installing smart flowmeters has a significant effect on low satisfaction level.
Explaining that the increase in value of land after the installation of the smart flowmeter reduces the
probability of the farmer being at a low satisfaction level by 14%. The more time passes since the
installation of the flowmeter, the more familiarity of farmers with the process of the flowmeters and
their satisfaction increases. Increasing the time passed from the installation of flowmeters increases the
likelihood of farmers being placed in groups with higher than moderate satisfaction. By increasing the
time passed from the installation of the flowmeter, the probability of being in low satisfaction level
decreases by 6% and increases by 6% at high satisfaction level. One of the reasons that farmers are not
satisfied with installing the flowmeters is lack of sufficient financial affordability. Government support
increases their satisfaction. Government supports in installing flowmeters increase their satisfaction and
increase the likelihood of being in the group with higher than moderate satisfaction. The marginal effect
of proximity to the main irrigation canal at none of the levels of satisfaction is statistically significant,
but it is expected that farmers whose land is closer to the main irrigation canals have higher satisfaction
with the installation of flowmeters.

4. Discussion and Conclusion

Adopting appropriate policies will increase the revenue of agricultural products and the likelihood of
satisfaction of smart flowmeters. This makes an incentive for installing smart flowmeters and managing
agricultural water consumption. Farmers also must have financial support in installing smart
flowmeters. It is recommended that smart flowmeters not be viewed as a short-term project; because
the effect of installing them will be observed in the long run and if there is not enough satisfaction in
the short term, do not dismantle them. Finally, farmers need to be trained in the operation of flowmeters
to reduce the risk of using flowmeters and increase the satisfaction. This will increase incentives for
other farmers to use smart flowmeters.
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Evaluating Factors Affecting the Satisfaction of Installing Smart
Flowmeters on Groundwater Wells in Urmia Lake Basin

Mahsa Imanzad Tappeh?, Morteza Molagi?

Abstract

One of the most important strategies for restoration of Urmia Lake is to manage agricultural water
resources, and in this regard, installing smart flowmeters on groundwater wells can help reducing water
consumption in this sector. The aim of this study was to evaluate the satisfaction of installing smart
flowmeters and the factors affecting it. To achieve this goal, a generalized ordered logit model was used,
which required data collected using questionnaires and face-to-face interviews from 250 farmers by
cluster sampling method in 2019. The results showed that 38.8% of respondents had less than moderate
satisfaction, 25.2% had moderate satisfaction and 36% were more satisfied than the average level of
installing smart flowmeters. Factors affecting satisfaction are income from non-agricultural activities,
increase in the value of agricultural land after flowmeter installation, proximity to the main source of
irrigation, government support in flowmeter installation and time passed from flowmeter installation.
Estimating the marginal effect of these variables shows that by increasing the amount of these variables,
the probability of being in the group with high level of satisfaction increases. Adopting appropriate
policies to increase the revenue agricultural products and financial and advisory support of the
government in installing smart flowmeters can help reduce water consumption in agriculture and
increase the likelihood of satisfaction with the installation of smart flowmeters.

Keywords: Generalized Ordered Logit Model, Groundwater well, Satisfaction, Smart
flowmeter, Urmia Lake
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