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1- Purposive Sampling
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Extended Abstract
Introduction

Modernization specifically relies on technical, managerial and organizational improvement (rather
than simply physically rebuilt) of irrigation projects with the aim of improving the use of resources
(manpower, water, economy, and environment) and water delivery services to farms. Such
investments for modernization are more focused on the details of the internal operation of an
irrigation project than on simple and large-scale conventional investments in the covering of canals or
in the total reconstruction or improvement of rivers (Siahi, 2010; Burt, 2013). There are, however,
specific goals of modernization that include the following: increasing water productivity, increasing
the effectiveness of credits, increasing the reliability and flexibility of irrigation water supply in
relation to other users' demands, and maintaining environmental sustainability (Playan and Mateos,
2006). Most irrigation modernization policies are focused on providing infrastructure and new
technologies to improve the efficiency of irrigation water transfer and use. These policies have
prevailed in most arid and semi-arid countries. In many cases, there has been no regional-scale
reflection on their impacts, and no comprehensive consideration of future policy directions (Sanchis-
Ibor et al., 2021). By examining the scientific resources within the country as well as the laws and
policies governing the country's water management, including the five-year development plans, it is
evident that the modernization of irrigation networks has not been addressed much, and this key word
has not been explicitly and directly incorporated into the executive authorities' programs and credits.
Moreover, when considering the modernization process, its side effects should be considered on a
larger scale (catchment basin) in order to prevent irrigation modernization from increasing water
harvesting and consumption.

Population growth and greater demand for water to produce agricultural products on the one hand
and the occurrence of droughts and climate change on the other hand have led to a sharp decrease in
water resources and the lack of water needed in the agricultural sector, as the largest water consuming
sector in Iran. Due to the lack of water resources stored behind dams and water supply reservoirs, in
practice only 2.9 million hectares of the 3.2 million hectares of main irrigation networks in lIran are
being exploited. Due to the water crisis and the need to optimize water use in irrigation networks,
modernization of these networks in the country is more important than ever.

Therefore, the purpose of this paper is to examine the issues and challenges of modernization of
irrigation networks in Iran from the perspective of experts and executives related to the subject. This
research is in line with the first stage of a comprehensive study on the subject and the development of
a road map for the modernization of irrigation networks in the conditions of water resource shortage.

Methodology

As a first step, a comprehensive review of scientific sources relevant to the discussion of
modernization of irrigation in Iran and around the world, as well as discussions and expert meetings
with subject matter experts and especially managers of executive bodies, were conducted to establish
views, components, factors, and key words for the discussion. Overall, a comprehensive
questionnaire framework regarding the modernization of irrigation networks was developed using
scientific resources and cooperation, as well as seeking the opinions of related executive bodies. This
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questionnaire was compiled as a means of examining and evaluating expert opinions regarding
irrigation network modernization. It contained 67 specific questions covering a wide range of issues
and challenges related to irrigation modernization (of course from a global perspective).

The questionnaire was completed by 60 individuals, including experts and managers from
government agencies (the Ministry of Agricultural Jihad and the Ministry of Energy), Iran Water
Resources Management Company, consulting companies, university professors, and researchers and
experts associated with the water sector and agriculture throughout the country. The method selected

for completing the statistical questionnaire was purposeful. The general outline of the questions
raised in the questionnaire were as follows: the importance and priority of modernization, the level of
attention given to the issue and the speed with which action was taken, the factors inhibiting the
potential, the factors that drive and facilitate the process, the impact of modernization on the various
components of water management in the network and its agricultural production, effective parameters
and necessary criteria in the selection and prioritization of networks for modernization, internal and
external obstacles to the implementation of the modernization process, the effect of modernization on
actual water saving, and other opinions and suggestions. Likert scale (spectrum) method (5-Point)

was used for statistical analysis. Accordingly, using the Likert scale, the respondents' answers were
analyzed statistically.

Results and Discussion

Upon reviewing the results of the qualitative analysis of the respondents’ opinions, it appears that the
questions with scores or good/agree answers have the highest frequency (48 cases out of 67;
72%).Afterwards, the questions were rated as follows: excellent/strongly agree (8 items; 12%),
average/neutral (8 items, 12%), poor/disagree (3 items; 4%), and very poor/strongly disagree (none;
0%). Therefore, the key components and factors related to the discussion of modernization of
irrigation networks and derived from the results of qualitative analysis of the results of the evaluation
of the opinions of the respondents were categorized and graded, as shown in Figure 1.

Based on the results of the calculation of the "question score” index, the maximum value of this index
was obtained for the two types of answers to the questions asked, respectively for the questions coded
Q35 and Q45. It indicates that the respondents believe very much that In modernization, the priority
is to choose the networks that respond appropriately to the modernization and strongly agree that the
modernization of irrigation should focus on improving water delivery and distribution services to
users, reducing operating costs to the farmers, facilitating exploitation operations, improving
agricultural production in a sustainable manner, and improving the livelihood of rural communities.
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Policies and laws, institutional and policy reforms, volumetric delivery of water, socio-economic
criteria, empowerment of utilization systems, definition of modernization, water delivery and
distribution services, O&M costs, and improvement of production and livelihood of farmers.

+ The necessity and priority of modernization, the need of networks for modernization, the objective from
modernization, budgets and credits, the necessary will and belief, plan and roadmap, drought and climate
change, food security, stakeholder participation, changing attitudes, performance deficit, increase in
population and food production, rehabilitation, training and capacity building, degree of modernity,
improvement of irrigation efficiency and water productivity, water equity and adequacy, increase in
production, network economy, optimal use of basic resources, criteria for prioritizing networks, network
stability, production policy, appropriateness of capacity of structures, water requirement, water resources, B
water demand, various land issues, existing structural-technical issues, water rights systems, capabilities of

the government agency and WUA, Old procedures, specialized manpower, speed of implementation
process, deficiencies in interdisciplinary knowledge, lack of applied research, infrastructure issues and
financial arrangements, private sector capacities, and impacts of modernization on real water savings.

- Tools availability, energy consumption and costs, existing knowledge and experience, academic
materials and training, ambiguities in the word modernization, expertise of consulting companies,
technical standards and criteria, and sanctions and resulting deficiencies in O&M. C

‘The amount of attention to the issue, the speed of actions, sanctions and lack of required tools
and technologies D

[There was no component or factor

A : Completely favorable; B : Relatively favorable; C : Somewhat unfavorable;
D : Unfavorable; E : Completely unfavorable

Fig. 1. A description of the components and key factors related to the discussion of modernizing irrigation
networks as well as their importance rating as viewed by the respondents

Conclusions

Considering the crisis of lack of water resources in the country, the appropriate use of limited water
resources for the production of agricultural products and ensuring the food security of the country,
especially through the lands under the irrigation networks, which have been heavily invested in their
construction and operation, and with the optimal use of surface water resources, will help to reduce
the withdrawal from underground water resources.

Irrigation network modernization, along with other infrastructure activities, and management of water
and soil affairs within the networks will play a critical role in this field.

As a first step towards planning and preparing a road map for modernizing irrigation networks, the
results of soliciting opinions from elites and experts regarding the subject and quantitative and
qualitative analysis of the respondents' opinions indicate a great deal of general agreement regarding
the modernization of irrigation networks. The results of the evaluation of different and effective key
components and factors regarding the process of modernization of irrigation networks with various
degrees of importance (more than 50 key components with very high to high importance) indicate
that the implementation of this process is complex and requires many factors and variables and
infrastructure. As a result, most scientific sources recommend that this process be conducted slowly
and thoroughly. In this regard, components or factors such as policies and laws, institutional and
policy reforms, volume delivery of water, socio-economic criteria, empowerment of exploitation
systems, definition and main goal of modernization, water delivery and distribution issues, operating
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and maintenance costs, and the effects of modernization on real water saving and improving the
production and livelihood of farmers play a very important role in this field.

Modernization of irrigation networks is influenced by a variety of background-infrastructure factors.
Also, the impact of modernization on various performance indicators of the network, especially the
real water savings, the purpose and specific definition of modernization, as well as the manner in
which stakeholders participate in the work process and the subsequent issues of operation and
maintenance, need to be further investigated and studied.

In general, the most important finding and output of this research is that in order to start the
modernization process, the goal and necessity of modernization must be clear for the executive body,
and while designing and developing a road map, its implementation should be targeted in a way that
sustainability of the land and the satisfaction and livelihood of the stakeholders should be provided.

Keywords: Agricultural water management, Irrigation network, Modernization, Questionnaire, Road
map, Water scarcity.
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