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Abstract

The agricultural sector in developing countries plays an important role in promoting national development and
rational policy making and strategic planning to advance the sustainable development of this sector are of main
concerns of the relevant institutional actors. In this regard, the current research was conducted with the aim of
identifying scenarios of sustainable agricultural development in the catchment area of Zayandeh River in Isfahan
province. The present research was applied, of descriptive-survey type. The statistical population was experts
related to agricultural development in the province. To collect data, library sources, questionnaires and interviews
were used. Delphi method and interviews with elites and executives were used to identify the primary components
and drivers effective on the sustainable development of agriculture in the Zayandeh River watershed of Isfahan
province. The snowball technique was used to select the experts. Finally, 8 key drivers were identified and
separated in order to explain the research variables in a strategic format. Based on this, in the section related to the
expression of research priorities in two direct and indirect modes, these 8 key factors have been repeated in
different priorities. Questionnaires were distributed among 25 experts. In this study, five plausible scenarios were
identified for forecasting the future of sustainable agricultural development by considering potential outcomes
based on key factors and their similarities or differences across the categories of favorable, static, and critical
scenarios. Based on their total scores, which range from 85 to 109, two scenarios were identified as the most likely:
one favorable scenario and one critical scenario.
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Introduction

The agricultural sector in developing
countries plays an important role in promoting
national development and rational policy
making and strategic planning to advance the
sustainable development of this sector is one of
the main concerns of the relevant institutional
actors. The agricultural sector accounts for 7%
of the gross national product, 14% of
employment and providing food for more than
80% of the people in the society therefore, it
plays an important role in the country's
economy (Bahrami & Asadi, 2020). On one
hand, the complexity of human-driven changes,
variable environmental factors, and the
unpredictability of the global economy
impacting  agricultural  activities  pose
significant challenges. On the other hand, the
strategic importance of food security and
poverty reduction further intensifies the
difficulties in achieving sustainable agricultural
development. The growing trend of
globalization of agricultural trade and extensive
competition in this field, which has transformed
the framework of market equilibrium, all
components of the agricultural industry
undergo fundamental and structural changes.
The impact of environmental factors and
climate change has already led to fundamental
shifts in agriculture, and in the near future, it is
certain to have the most destructive effects on
agricultural activities. Considering the link of
the listed components in the future,
policymakers and practitioners in the field of
agriculture, despite their lack of preparation,
will face increasing and unpredictable
challenges (Sharifzadeh & Hosseini, 2009).
Therefore, it is necessary that the developed
strategies to deal with these issues are based on
comprehensive and optimal analysis which
examines the main dimensions of agriculture
and food sector in an integrated way. These
patterns should create a tool for integrated and
dynamic planning which can enable transparent
cross-sectoral analyzes of policy effects and
enable exploration of their long-term
implications for social, economic, and
environmental development (Fakari et al.,

2020). Due to the ever-increasing changes and
transformations, relying on traditional planning
methods is no longer the answer, and the heavy
shadow of uncertainties and the emergence of
discontinuous and surprising events change the
situation in such a way that planning seems
difficult. The lack of ability to predict the future
as well as the complications caused by the
changes have caused the emerging knowledge
of foresight to enter the activities of planning
and predicting developments (Zali & Atriyan,
2016). During this period, planners have
adopted various approaches to address future
challenges, depending on the time and location
conditions, typically based on the analysis of
past trends and the continuation of the current
situation. However, today, the science of
futurology has transformed scattered and
fragmented studies on future planning into a
well-established field with solid principles and
foundations. Its role, in addition to analyzing
past trends, is to explore, invent, and evaluate
possible, probable, and desirable futures (Zali
& Atriyan, 2016).

In agriculture, considering the future is
essential for ensuring the strengthening and
stability of the sector. A key and fundamental
aspect of foresight studies in agriculture is the
stability and growth of agricultural production,
which ~ should be accompanied by
improvements in product quality. Additionally,
serious attention must be given to creating a
suitable platform for fostering sustainable
agriculture in the country. Undoubtedly,
planners and policy makers in the agricultural
sector can use foresight to draw future
prospects for the sustainable development of
the agricultural sector and in this way, realize
the capacity of directiveness expected from
strategic policies in advancing the agricultural
sector in accordance with situational
considerations, national priorities and global
developments. Accordingly, various
researchers and international organizations,
such as the FAO, have utilized foresight to
shape future perspectives for the agricultural
sector and related areas, including food security
(Sharifzadeh & Hosseini, 2009). Futurism has a
long history, with the United States and Japan
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being among the pioneers in using this tool.
However, in the last decade, nearly all countries
worldwide have adopted it (Karamatzadeh,
2006). In Iran, some researchers have analyzed
the future and designed scenarios in different
fields. In other countries, studies have been
done in the field of agricultural future research
or agricultural research (Akrami et al., 2021).
An analysis of scientific sources reveals a
strong need for extensive research in the field
of future studies within the agricultural sector
of the country. Below, some of the limited
studies that have been conducted in this area are
highlighted.

Jashari & Morad (2018) in research entitled
"Development of macro-strategies for the
development of the agricultural sector of Sistan
and Baluchistan province", investigated the
agricultural situation of this province with a
future research approach. The authors
identified the driving forces affecting the
development and progress of agriculture and
animal husbandry in the province and then they
introduced five main drivers in the agricultural
sector and five drivers in the livestock sector
and tried to analyze the scenarios using the
scenario method and then, in the form of each
scenario, according to the upstream documents
and previous studies, for the agricultural
development of the province, they have
expressed strategies such as the promotion of
specialized and applied knowledge and the
empowerment of human resources, the
continuation of government investment, etc.

Fakari et al. (2020), in their research titled
"Future Research of Iran's Wheat," examined
the status of wheat up to the year 1420. Using
the GBN scenario writing method with
Scenario Wizard and Mic Mac software, and
consulting a group of experts from universities,
research centers, and managers of the country's
wheat project in 2019, they explored the future
of wheat research in the country. From eighteen
possible scenarios, three were selected:
"Forward to the Future" (the first scenario),
"Never Changing” (the second scenario), and
"Going Back to History" (the third scenario).
These evaluations provided different future
scenarios to help policymakers develop better

planning strategies for the future of wheat
production. Bagheri et al. (2020), in their article
on the future research of the Agricultural
Engineering and Technical Research Institute
in 1404, focused on examining alternative
futures for the institute as an active, knowledge-
based research organization in agricultural
technology. The GBN method was used to
design the scenarios. Initially, the trends
influencing the institute's research activities
were identified, followed by the key
uncertainties. After developing the scenario
matrix, three scenarios were created: the
"Traditional Future," the "Difficult Future," and
the "Desirable Future." Asadi et al. (2021), in
their research titled "Forecasting the Future of
Australia's ~ Digital ~ Agriculture:  Using
Innovative Thinking to Predict the Impact of
Research and Development Under Different
Scenarios," explored the future of agriculture in
Australia, focusing on the role of digital
technology and its social and ethical
implications. The study developed four
scenarios to predict the future of agriculture in
Australia. The findings indicate that these
scenarios highlight potential changes in farm
business models, decision-making processes,
stakeholder involvement, and the inequalities
introduced by new technologies, as well as
other components of the food value chain.
Gutzler et al. (2015), in their study of
agricultural land use changes, assessed the
sustainable and integrated effects of
agricultural intensification scenarios in the
federal state of Brandenburg, Germany, for the
year 2025. The results of the research indicate
that, in the comprehensive evaluation,
agricultural intensification scenarios have a
sustainable effect at the regional level.
However, this intensification is accompanied
by negative environmental and socio-economic
impacts. Ajilore et al. (2018) explored the
future of agricultural research and innovation in
Africa. Using collaborative methods and
examining the current and past agricultural
situation, they proposed four possible future
scenarios for agricultural research. The results
of the scenario analysis indicated that African
agriculture is evolving due to innovations. The
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purpose of examining these scenarios with the
involvement of stakeholders was to help the
new generation of scientists, researchers,
promoters, and innovators in the agricultural
sector develop the necessary capacity for
dialogue and strategic thinking regarding the
future. Makal et al. (2017), in their study titled
"Problems and Challenges of Agricultural
Development (Case Study: Farmers of West
Bengal),” highlighted several issues faced by
agriculture in West Bengal, including problems
with agricultural and rural infrastructure such as
irrigation, soil, land, capital, labor, product
storage, modern agricultural inputs, the
environment, production, production costs, and
price fluctuations. Similarly, a study by Nsikak
& Kesit (2015) in Nigeria found that the
challenges in the country’s agricultural sector
include climate change, outdated farming
methods, weak infrastructure, and insufficient
government support for research and
development in agricultural technologies,
which hinder production growth. Additionally,
Nematollahi et al. (2016) analyzed the
necessary measures for the environmental
development of the agricultural sector in
Jianshan using the SWOT method, concluding
that the development of agriculture in the
region is progressing well and that an
aggressive  strategy is the dominant
development approach. Among the study's
recommendations were eliminating the need for
animal husbandry development, creating the
necessary infrastructure  for large-scale
agriculture, and establishing new farms.
Bradfield et al. (2016), in their analysis of
Pakistan's agricultural sector using the SWOT
method, concluded that despite the sector's
importance due to its significant share in the
country's gross domestic product (GDP) and the
available capabilities, agricultural development
in Pakistan faces serious weaknesses and
threats. The research suggests government
intervention to increase productivity, provide
farmer training, and offer loans to small
farmers. Goldstein et al. (2012) published a
report on the project "Investment Scenarios for
the US Hawaii Region,” aimed at assisting in
the design of a land use map for the northern

Ohio coastal region, with a focus on the
agricultural sector. The project identified key
development variables and, using the Delphi
method and consultative workshops with
regional stakeholders, formulated possible
scenarios for the Hawaii region. Their research
found that the key influential variables for the
future use of the area were the land irrigation
system and the future land sales strategy.
Gavetti & Menon (2016) conducted a major
project on the future of food and agriculture,
using scenario writing methods. They identified
the sector's most important challenges,
including regulating demand and supply for
agricultural products, addressing food system
instability, ending hunger, and preserving
biodiversity and ecosystem stability while
feeding the global population. After identifying
these challenges, they pinpointed the key
factors to address them and suggested tools for
better policymaking for the future. Abdollahi et
al. (2020), in their research titled "Analysis of
the Key Drivers of the Development of the
Poultry Industry Using a Forward-Looking
Approach,” identified three key drivers for the
development of the poultry industry. These
include macroeconomic and commercial
policies aligned with the development and
formation of a market based on innovation, an
educational system focused on fostering a
culture of innovation, and access to loans and
financial resources. Takallo et al. (2020)
discussed the future development of human
resources in the agricultural sector in the rural
areas of the central part of Malair city. The
research identified 24 key factors in human
resource development. Among these, the most
significant drivers for future development were
integrated management of rural development,
sustainable employment, advanced technology,
the elimination of discrimination between
urban and rural areas, and the expansion of
production cooperatives. Based on these
factors, the study proposed three groups of
scenarios for the future of human resources in
the agricultural sector of rural areas. Bagheri et
al. (2020) investigated the future research of the
Agricultural  Engineering and  Technical
Research Institute for the horizon of 1404. The
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results showed that self-sufficiency in the
production of basic products, the impact of
product quality and health indicators on pricing,
the contribution of the research budget to
national gross production, and the adoption of
new technologies by users were the most
influential drivers. Additionally, the study
identified 9 economic drivers, 10 policy and
planning-related factors, 7 science and
technology drivers, 6 environmental factors, 3
cultural-social factors, and 5 human resource
leadership factors. The political and planning
agents, along with the economic agent, were
identified as having the most significant
influence on the future of the institution. In their
research, Beheshti et al. (2020) studied and
investigated water resource management
scenarios using a future-research approach in
Tabriz city. According to the results, 15 key
factors were identified as influencing the state
of water resources in Tabriz. Among the most
important and influential factors in water
resource management were climate change,
water quality, the economic productivity of
water, investment in the supply sector,
consumption and water infrastructure, as well
as changes in precipitation and cropping
patterns. Ghoochani et al. (2019) conducted
research entitled "Macro-Inspection of Drivers
of Water Resources Management in the
Agricultural Sector of Iran." The study
identified four main drivers that are highly
effective and important in the field of
agricultural water management. These drivers
include: 1) institution building in the field of
agricultural water management, 2) the
establishment of an integrated management
system for water resources in catchment areas,
3) the management of the country's water
resource conflicts, and 4) the volume delivery
capacity of agricultural water.

Jashari & Moradi (2019) developed a
scenario and strategy for the agricultural
sector's development by identifying key drivers
in the rural areas of Sistan and Baluchistan
province. Among these drivers, the most
influential include: improving agricultural
knowledge, managing water resources
effectively, financing agricultural projects,

developing transformation industries in
agriculture, and enhancing  marketing
knowledge for agricultural products. Nikanfar
& Naseri (2019), in their research titled "Future
Study of Energy Efficiency in Wheat
Production on the Eastern Margin of Lake
Urmia,” concluded that from an energy
perspective, the conservation tillage system is
preferred over conventional tillage for wheat
production. However, in many cases, the
statistical difference in energy parameters
between the two systems was not significant.
The study suggests that proper implementation
of conservation tillage with the right tools and
equipment can improve energy parameters in
wheat production. The Research Center of
Majlis (2018) also examined the future of
agriculture in Iran, finding that agricultural
production is unlikely to meet the growing
demand in the future. Over the past decade, the
average annual growth rate of agricultural
production has been 2.63%, while demand for
agricultural products has grown at an average
rate of 4.13% annually. Sadeghi & Khanzadeh
(2019) analyzed the strategic development of
agriculture in the Urmia Lake catchment area
using the SWOT method and the QSPM matrix.
The research showed that the primary strategy
for the region's agricultural development is a
defensive strategy, with the top priorities for
implementing sustainable development
programs being: managing water consumption
in  agriculture, developing agricultural
mechanization, integrating agricultural lands,
and improving the literacy and awareness of
human resources working in agriculture.
Sustainable agriculture is seen as the key
solution to the crisis. Ahmad & Enayatollah
(2013) in their study titled "Challenges of
Agricultural Development in Iran" identified
several key challenges facing agriculture in the
country, including: limited access to water,
declining water levels in the Caspian Sea, the
conversion of agricultural land for non-
agricultural ~ purposes, land  shortages,
insufficient government support, organizational
inefficiencies, increasing water salinity, the
influence of political issues on decision-
making, unplanned land use systems, lack of
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advanced technological infrastructure, and
unfavorable social and economic conditions.
Eghbali  (2020) examined the water
governance system in the Zayandeh River basin
to promote sustainability of water resources.
The research highlighted that the most
influential factors in the water governance
system included the Supreme Water Council
and the subordinate organizations of the
Ministry of Energy. Key legal challenges
identified were unclear ownership rights, the
non-participation of stakeholders in water
legislation and management, and weaknesses in
existing laws. Enteshari & Safavi (2019)
investigated the administrative-institutional
system of water management in the Zayandeh-
Rood watershed using a qualitative grounded
theory method. They identified factors such as
incomplete and inaccurate information,
differing understandings of issues, ineffective
meetings, conflicts of interest, lack of
coordination between organizations, potential
corruption, and weak supervision as
contributing to the ineffectiveness of the current
administrative structure. Hatami & Noorbakhsh
(2019) focused on the semantic reconstruction
of the water crisis in the eastern region of
Isfahan based on contextual theory. They
extracted the core category of "mismanagement
of water" and found that, according to farmers,
the current water crisis was directly related to
mismanagement. This mismanagement has
manifested itself in governance practices that
exclude social stakeholders. Mahmoodi &
Karimi (2015) conducted a case study of
agricultural land use changes in the Zayandeh
River basin in Isfahan province. Their research
showed an increasing trend in the conversion of
agricultural land to residential land, with the
area of residential land growing from 14,000
hectares to 39,000 hectares over the study
period. This change has had significant effects
on the components of sustainable development,
which can be categorized into environmental,
economic, social, and agricultural impacts.
Given the limited research in the field of
agriculture with a future research approach, the
studies emphasize the potential benefits of
future research in identifying key factors and

guiding planning for agriculture. With proper
planning and a focus on the future, these studies
can significantly contribute to sustainable
agricultural development. The present research
aims to identify scenarios for sustainable
agricultural development in the Zayandeh River
catchment area in Isfahan province.

Research Method

The current research is applied in nature and
employs a descriptive-survey methodology, as
it describes and interprets existing conditions,
relationships, common ideas, and ongoing
processes. In terms of data type, this research is
both quantitative and qualitative. The statistical
population for this study includes: 1) managers
and entrepreneurs in the agricultural sector
within the Zayandeh River watershed in Isfahan
province, 2) academic researchers and
professors involved in the agricultural sector in
the same region, and 3) policymakers and
managers engaged in the planning and
policymaking  process for  agricultural
development in the Zayandeh River watershed.
Participants were selected using a non-
probability snowball sampling method. Data
were collected using a combination of library
resources, researcher-developed
questionnaires, and interviews. Qualitative data
were gathered through open-ended
questionnaires and interviews with experts, as
well as document analysis. Quantitative data
were compiled numerically and obtained
through the weighting of Delphi questionnaires.
To identify the factors affecting agricultural
development, five experts were interviewed. To
validate these factors, the identified variables
were then presented to 25 experts in the form of
a researcher-made questionnaire to assess the
importance of each factor. To ensure the
validity of the research instruments, form-
content validity was employed. The
questionnaire, along with the research
questions, was shared with several experts,
including the supervisor, who were asked to
evaluate its suitability for measuring the
research variables.

Reliability was assessed using Cronbach's
alpha and the composite reliability coefficient
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to check the internal consistency of the
questionnaire. Given that the Cronbach's alpha
value for the variables was 0.944, the reliability
of the instrument was confirmed. A matrix with
dimensions of 8x8 was used for the scenario
planning part of sustainable agricultural
development using the results of interviews
with experts and a Delphi questionnaire and
was given to the experts of the agricultural
sector. In the following, in order to enter these
elements into the Scenario Wizard software
environment, the related subcategories of each
were defined with their own unique statuses in
the software environment. Then, by expressing
the possible states for each of these factors, the
matrix of cross-effect analysis was formed and
the statistical sample was asked to rate them
according to the effect of one factor on other
related factors from -3 to +3 in the framework
of the formed matrix. (-3: Strongly negative
effect; -2. Relatively negative effect; -1:
Limited and weak negative effect; 0: Neutral
effect; +1: Weak positive effect; +2: Moderate
positive effect; +3: Strong positive effect).

The scenario wizard software does not
emphasize that the scenarios are selected from
different ranges and they are designed only
based on negative and positive relationships.
Scenario planning is still a more or less new
method that has been developed in various
ways. Diversity of thought in the field of
scenario planning is a kind of capital because it
has led to a diverse set of interpretations in
scenario programming. In fact, scenarios,
Jammayeh and Shah Bayt are futuristic
activities that draw alternative images of
believable futures in the field in question. A
scenario is a narrative with possible outcomes
and effective links that connect the future state
with the present; while also describing key
decisions, events and consequences throughout
her narrative (Nematollahi, et al, 2016). In fact,
the scenario describes a situation in the future
and a path that takes us from the present to this
future; therefore, the process of planning with
the help of scenario or scenario planning helps
us to understand the bigger space of the future.

It should be noted that Zayandeh Rood

catchment is the second catchment of the
Central Plateau, which is coded with number
42. This basin is located in the middle part of
the central plateau, its area is 41550 square
kilometers. There are 21 study areas in this
watershed, 17 of which are (Kupa Segzi,
Barkhar Isfahan, Morche Khort, Alavijah and
Dehgh, Mimeh, Najaf Abad, Karon, Mehyar
Shamli, Lanjan, Chadegan, Boyin-Miandasht,
Chehlkhaneh, Daran- Domain, Shahreza, South
Mehyar, Esfandaran, Gavkhoni Lagoon) under
the management of Isfahan Regional Water
Company and three units (Chalgerd - Qala
Shahrokh, Yanchashme and Ben - Saman)
under the coverage and supervision of the
Regional Water Company of Chahar Mahal and
Bakhtiari Province and another unit (Izdkhas) is
under the supervision of Fars Regional Water
Company. About 87.7% of the catchment area
of Zayandeh River is located in Isfahan
province, which is of considerable importance
for consumption in the agricultural and drinking
sectors of Isfahan province, in such a way that
between the years 2015-2015, water from the
Zayandeh Rood basin was used to irrigate
331,220 hectares of agricultural land. And the
amount of exploitation of underground water
resources for consumption in the agricultural
sector between 1399-1400 has been reported as
3200 million cubic meters. Also, the amount of
exploitation of surface water resources for
consumption in the agricultural sector between
2018-2019 was reported to be 1.544 million
cubic meters. Therefore, careful planning to
manage water consumption in Zayandeh Rood
basin is inevitable.

Findings and Discussion

Descriptive findings showed that in terms of
education, the majority of them (12 people) had
a master's degree and in terms of gender, 100%
of them were men, and in terms of history of
participation in policy-making activities, the
majority of the respondents did not participate.
Also, the majority of the respondents did not
have teaching experience at the university
(Table 1).
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Table 1- Demographic characteristics of experts

History of participation in University

policy activities lecturer Gender Education Total number of
No Yes No  Yes Woman Man PhD Zi?)'ecﬁ expert  'espondents people
14 11 16 9 0 25 8 12 5 25

As stated earlier in the research method
section, an 8x8 matrix was extracted through
interviews with experts and was given to the
experts of the agricultural sector. The results of
the expertise index show that the experts have
more than 50% expertise in all the questions
raised and they have high knowledge about the
subject. Also, the desirability index shows that
there is a lot of desirability regarding one of the
two situations raised in the questionnaire
questions and in this regard, agriculture in a
controlled environment with -0.68% has the
highest percentage and changing the country's
education system with -0.43% has the lowest
level of favorability. The consensus index also
indicates the level of uncertainty associated
with each option. It shows that the development
of new programs in the entrepreneurship sector,
changes to the country’s education system, and
strengthening land use laws exhibit the highest

levels of uncertainty. Among the issues raised,
changing the cultivation pattern and focusing
on the production of low-water-demanding
crops emerges as the most crucial factor for the
sustainable development of the agricultural
sector in the future (Table 2).

In order to enter these elements into the
Scenario Wizard software environment, these 8
factors were defined with their unique status in
the software environment. Then, by expressing
the possible states for each of these factors, the
matrix of cross-effect analysis was formed and
the statistical sample was asked to rate them
according to the effect of one factor on other
related factors from -3 to +3 in the framework
of the formed matrix. In Table 3, drivers and
possible influencing modes of sustainable
agricultural development in Zayandeh River
watershed of Isfahan province are presented.

Table 2- The results of experts' answers to Delphi questionnaire questions

Row Question E>_<pertise Degirability Co_nsensus Significance
index index index index
1 Farming in open space or controlled 73.61 -0.68 -0.44 84.25
Strengthening the current cultivation pattern
2 or changing the cultivation pattern and 68.85 -0.65 -0.68 85.61
production of low water-demanding crops
3 Direct governrr.ie.nt riJIe or popular 69.69 051 0.49 73.32
participation
4 Traditional agriculture or smart agriculture 65.6 -0.61 0.68 77.84
Strengthening current consumption
5 management or modifying consumption 62.7 -0.59 -0.58 78.82
pattern
Development of current actions in the
6 entrepreneurship sector or development of 70.13 -0.65 -0.28 74.75
new programs in the entrepreneurship sector
7 Strengthening thg education system of the 65.15 -0.43 018 71.98
country or changing the education system
8 Removing agricultural land use rules or 7531 -0.53 013 76.62

strengthening the rules
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Table 3- The main factors and possible situations facing the sustainable development of agriculture in the
catchment area of Zayandeh River in Isfahan province

Acronym Possible situation Degreq 9f The main influencing factors
desirability
Al Elimination and reduction of government support Critical - . A
U - : Government support and financial facilities
A2 Maintaining and continuing the current trend Static - - .
. - in the agricultural entrepreneurship sector
A3 Increasing government support Desirable
Lack of development of low water-demanding -
F1 L Critical
products such as medicinal plants, saffron and saffron
Maintaining the current situation of using low water- Development of low water-demanding
F2 demanding products such as medicinal plants, saffron Static products such as medicinal plants, saffron
and saffron and saffron
F3 Development_ o_f low water-demanding products such Desirable
as medicinal plants, saffron and saffron
B1 Lack of agrlcultural development in controlled Critical
environments such as greenhouses
B2 Continuing the current trend of farming in controlled Static Development of agriculture in controlled
environments such as greenhouses environments such as greenhouses
B3 Increasing the_development of agriculture in controlled Desirable
environments such as greenhouses
Ul Reducing the economic productivity of water Critical
U2 Continuation of the current trend of economic water Static Increasing the economic productivity of
efficiency water
(UK} Increasing the economic productivity of water Desirable
S
s1 Deterioration of water management between industry Critical
and agriculture sectors
Contlnl{atlon of the current process of water _ Proper management of water consumption
S2 consumption management between industry and Static between industry and aariculture sectors
agriculture sector ry g
s3 Improving water consumption management between Desirable
industry and agriculture sectors
L
L1 Reduction of employment in the agricultural sector Critical
L2 Continuing the current trend of employment in the Static Development of employment fields in the
agricultural sector agricultural sector
L3 Increasing employment in the agricultural sector Desirable
H
H1 Reduction in the production of export products Critical
H2 Continuing the curre;rgtc;ﬁrg?s of producing export Static Development of export products
H3 Increasing the production of export products Desirable
G
G1 Worsening management of cropping pattern Critical
G2 Continuing the current trend of cropping pattern Static Proper management of cropping pattern
management
G3 Improving the management of the cultivation pattern Desirable

Finally, according to the effect of one factor

on other related factors, 5 believable scenarios
were identified by considering possible
situations resulting from key factors and their
commonalities or differences in the categories
of favorable, static and critical scenarios (Table
4).

The percentages and number of scenarios in
Table 5 show the distribution of different
situations.  Specifically, critical situations
account for 20 scenarios, static situations
(maintaining the current state and continuing
the existing trend) for 12 scenarios, and
favorable situations for 8  scenarios,
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representing the highest to lowest amounts,
respectively. In other words, 50% of the
scenarios are related to critical situations, 30%

to static situations, and nearly 20% to favorable
situations, as explained below.

Table 4- The status of each of the factors according to optimal to critical status

The
fifth The fourth The third The second The first scenarios/
scenari scenario scenario scenario scenario Agents
0
Desirab Static/Contin Static/Continuati Government financial support and
e uation of Undesirable on of current Undesirable facilities in the field of agricultural
current trend trend entrepreneurship
. Static/Contin Static/Continuati .
Desirab . . . Development of areas to increase
uation of Undesirable on of current Undesirable . .
le employment in the agricultural sector
current trend trend
. Static/Contin ~ Static/Continuati  Static/Continuati  Static/Continuati .
Desirab . Development of low water-demanding
uation of on of current on of current on of current
le products
current trend trend trend trend
. Static/Contin  Static/Continuati . .
Desirab uation of on of current Undesirable Undesirable Agrlcu_ltural development in controlled
le environment such as greenhouses
current trend trend
Desirab Undesirable Undesirable Undesirable Undesirable Correct management of water consumption
le between industry and agriculture sectors
. Static/Contin  Static/Continuati . . .
Deférab uation of on of current Undesirable Undesirable Increasing the ecc\)l\rllgfgllc productivity of
current trend trend
Deférab Undesirable Undesirable Undesirable Undesirable Development of export products
Deférab Undesirable Undesirable Undesirable Undesirable Correct manag%rgﬁg:nof the cultivation

Table 5- Number and percentage of situations

Percentage Number  Status
20 8 Desirable
30 12 Static
50 20 Critical
100 40 Total

Favorable scenarios

According to favorable, static and critical
situations; Scenario number 5 is a favorable
scenario. In this scenario, all states of agents are
favorable. In total, these scenarios have 8
favorable situations, which are shown in Table
6.

Static scenarios

According to favorable, static and critical
situations; Scenario number 4 is a static
scenario. In this scenario, there are 5 static
states, 3 unfavorable states, which are shown in
Table 7.

Table 6- Characteristics of desirable scenarios

General features

Number of scenarios Category

Increasing government support

The trend of increasing employment in the agricultural sector
The process of increasing agriculture in a controlled environment
Improving water consumption management between industry and agriculture sectors
The increasing trend of producing low water-demanding products
Increasing the economic productivity of water
Increasing the production of export products
Improvement of cultivation pattern management

Fifth Desirable
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Table 7- Characteristics of static scenarios

General features Numbe!‘ of Category
scenarios
Maintaining and continuing the current process of government support and financial facilities in
the agricultural entrepreneurship Continuing the current trend of employment in the agricultural
sector
Maintaining and continuing the current trend of cultivating low water-demanding crops such as
saffron
Maintaining and continuing the current trend of agriculture in controlled environments .
Fourth Static

Deterioration of water consumption management between industry and agriculture sectors
Maintaining and continuing the current trend of economic water efficiency
Reducing the cultivation of export products
Worsening of proper management of cropping pattern

Critical Scenarios

According to favorable, static and critical
situations; Scenarios number 1 to 3 are critical
scenarios. From the total of 24 situations in
these scenarios; 17 critical situations 7
situations have a static situation and maintain
the existing situation, which is shown in Table

8.

Based on the results of Table 9, the fifth
scenario with 8 favorable assumptions (100
percent) is the most favorable situation and the
first scenario with 7 critical assumptions (87.5
percent) is the most unfavorable situation for
the catchment area.

Table 8- Characteristics of critical scenarios

Number of

neral f r i
General features scenarios

Category

Removal and reduction of government support
Deterioration of water supply and consumption
Continuing the current trend of government support and facilities in the agricultural
entrepreneurship sector
Continuing the current trend of employment in the agricultural sector
Continuation of the current trend of cultivation of low water-demanding crops
The decreasing trend of growing crops in a controlled environment First to third Critical
Deterioration of proper management of water use between agriculture and industry (unfavorable(
Continuation of the process of economic efficiency of water
The trend of reducing the cultivation of export crops
Worsening of proper management of cropping pattern

Table 9- Coefficients, number and percentage of each situation separately for each scenario based on the triple

spectrum
The
Adverse Status nurcr)lfber
Critical situations situatio  coefficien
statuses
ns ts
separate .
ly scenari
Percenta  Maximu The The 0
Percenta Idea .
ge of m extent of e of | desire Desirabl
critical critical critical geor d 3- 1 3 critical static
e . o desirabili  scor e
condition conditio  conditio t o amou
S ns ns y nt
87/5 -24 -21 0 24 0 2_1 1 0 7 1 0 1
62/5 24 15 0 2 o B30 s 3 0 2
62/5 24 15 0 24 o 30 s 3 0
37/5 -24 -9 0 24 0 9 5 0 3 5 0 4
0 -24 0 100 24 24 0 0 Z 0 0 8 5
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Table 10- Possible scenarios of sustainable agricultural development

The fifth scenario

The first scenario

scenarios/
Agents

Increasing government support

Increasing employment in the
agricultural sector
Increasing the cultivation of low water-
demanding crops
Increasing cultivation in controlled
environments
Improving water consumption
management between industry and
agriculture sectors
Increasing the economic productivity

Removal and reduction of government
support

Reduction of employment in the
agricultural sector
Continuation of the current trend of
growing low water-demanding crops
Reduction of cultivation in controlled
environments
Deterioration of water consumption
management between industry and
agriculture sectors
Reducing the economic productivity of

Government financial support and
facilities in the field of agricultural
entrepreneurship
Development of employment fields in the
agricultural sector
Development of cultivation of low water-
demanding crops
Agricultural development in a controlled
environment
Correct management of water
consumption between industry and
agriculture sectors
Increasing the economic productivity of

of water water water
Increasing the production of export Reducing the production of export Development of export products
products products
Improvement of cultivation pattern Deterioration of management of Correct management of the cultivation
management cultivation pattern pattern

Identify Possible Scenarios

Among the 5 believable scenarios and
software outputs and according to their total
impact score, which are between 85 and 109; 2
scenarios are the most likely scenarios. These
scenarios have a total effect score of 87 to 109,
of which 1 is favorable and 1 is critical. Which
is shown in Table 10.

Conclusions and Suggestions

The complexity of human changes and
variables, coupled with the unpredictable
nature of environmental and global economic
factors affecting agricultural activities, presents
significant  challenges  for  sustainable
agricultural development. On one hand, the
strategic importance of food security and
combating poverty is critical, while on the
other, the continuous and rapid changes make
traditional planning methods inadequate. The
increasing uncertainties and the emergence of
unexpected events have created a situation
where planning has become increasingly
difficult. Therefore, it is necessary that the
developed strategies to face these issues are
based on comprehensive and optimal analysis
which examines the main dimensions of
agriculture and food sector in an integrated
way. Therefore, this research was conducted
with the aim of developing possible scenarios
of sustainable agricultural development in the

Zayandeh River watershed in Isfahan province.
The results of Delphi analysis showed that
experts in agriculture in controlled environment
have the highest percentage of favorability with
-0.68%. Since sustainable production is the
most important task in agriculture Therefore, in
sustainable production, agricultural products
needed by the society should be produced to the
extent that the relative advantage of each
province allows and the biggest obstacle in this
path is the water problem. Given that
agriculture faces numerous challenges such as
climate change, fluctuating agricultural product
markets, and political decisions, it is crucial to
develop a strategic plan to stabilize some of
these variables while optimizing production
based on others. One approach to achieving this
is through farming in controlled environments,
such as greenhouses, which allow for better
control of factors like water consumption,
ultimately increasing production. Additionally,
among the various issues raised, changing
cultivation patterns to focus on low-water-
demanding crops is considered the most
important for the sustainable development of
the agricultural sector in the future. Since
agriculture is the largest consumer of water,
improving water consumption management and
enhancing efficiency in this sector can
significantly reduce water usage. One of the
methods that improves the management of
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water consumption and ultimately increases the
efficiency of water consumption, drought risk
management of agriculture in dry areas and
determining the optimal pattern of low water
intensive cultivation. Research was conducted
by Joolaei (2004) in the field of investigating
cultivation patterns, the results indicate that the
implementation and design of the optimal
cultivation model in the form of a specific
program has been used in many countries of the
world and with its help, many problems of crop
and garden production have been solved and to
determine the optimal pattern of cultivation in
each region, micro and macro goals should be
considered.

The findings of the scenario wizard analysis
showed that there are 5 believable scenarios
based on the effect of one factor on other related
factors. Finally, among the 5 believable
scenarios and the outputs of the software and
according to the total score of their effects, 2
scenarios are the most probable scenarios that
among them, 1 favorable scenario and 1 critical
scenario. Therefore, according to these results,
supporting the agricultural sector for various
reasons, including creating employment and
booming production in the former and latter
industries, establishing food security, the
essentiality of some agricultural products in the
community's food basket, rural development
and maintaining the structure of the rural
population and preventing migration to cities,
preservation and sustainability of the
environment, contribution to national security
and independence of the country, creation of
added value and increase of national income
through non-oil exports, the requirements of
relative and structural advantage of production
and self-sufficiency and raising the income of
farmers are accepted. Therefore, in all
developed and developing countries, producers
support the agricultural sector in various ways.
Hatberg (2000) who studied the effects of
Sweden's support policies in agricultural
development concluded that due to the
effectiveness of these policies, political reforms
should also be carried out and in order to meet
the needs of farmers, financial resources should
be available to them.

There are various tools to support the
agricultural sector, the use of each of which has
different effects on the agricultural sector and
other economic sectors. In general, agricultural
policy in Iran can be divided into three
categories: pricing policy, institutional support,
and other support. One of the important policies
in the economy that is carried out in most
countries is to support the producer or
consumer through the payment of subsidies.
Statistics also show that only 12% of Iran's area
is under cultivation, more than 90% of the
consumed water is allocated to the agricultural
sector, and part of it is wasted. Meanwhile, the
average efficiency of water consumption in the
agricultural sector in Iran is 40% lower than the
average of the world standard. Therefore, due
to the limited and fixed amount of renewable
water, the competition between drinking,
agricultural and industrial water users on the
one hand and the competition at the catchment
level on the other hand can intensify in the
future or cause new challenges. On the other
hand, water pollution has spread and during
periods of drought and uneven distribution of
rainfall on the ground and destructive works,
flowing water caused by floods has created
conditions that if water resources are not
managed and their quality and quantity should
not be considered it may cause unpredictable
tensions for countries. Therefore, in order to
prevent this crisis, the first step is to create a
correct and rational culture of water
consumption and improve it through the
formulation of optimal water consumption,
planning and implementation of water
consumption management plans in agriculture
and modification of tariffs for high
consumption subscribers and implementation
of incentive plans such as correct subsidies in
the direction of developing modern irrigation
plans. New technology and applying new
methods can help us in this goal of providing
enough water but it will not be able to be
together forever. The best solutions to promote
the culture of correct and optimal water
consumption in the agricultural sector require a
correct and reliable cultural infrastructure and
culture building in the agricultural society. In
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this context, both government and non-
government sectors, which include farmers and
specialists in this sector, must be aware of their
duties and act and have continuous
communication and coordination in the
development of agriculture and especially
water and just like in the field of crop
cultivation, land preparation plans are made in
this section, the national study of water
resources and the balance of the region should
be compiled and implemented that this is not
possible without promoting and educating and
informing farmers by the government and the
relevant ministry of research and education and
creating a culture to save agricultural water
consumption is not possible only by a ministry
or government body and there is a need for
national and coherent determination on the part
of all governmental and non-governmental
institutions. Due to the large consumption of
water in the agricultural sector, water demand
management, especially the management of
exploitation and improvement of the economic
efficiency of water and considering the water
input as an economic and valuable commodity,
is of special importance in the country.
Economists to solve the problem of food
production from limited water resources and
prevent excessive import of agricultural
products, they recommend increasing the
physical productivity  and  economic
productivity of water (Heydari, 2013). In
developing countries, improving agricultural
water productivity is considered one of the most
important basic solutions. Finally, according to
the results obtained from the research, the
following suggestions can be made.

- Changing the traditional irrigation pattern
and developing the cultivation of low water-
demanding plants such as saffron, saffron and
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