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Purpose: The purpose of this article is to analyze the key drivers of sustainable
agricultural development in the Zayandeh River watershed of Isfahan province with a
future research approach. The current research was applied, descriptive-survey type.
The statistical community were experts related to the development of agriculture in the
province.

Research method: 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. And the snowball
technique was used to select the experts. Finally, 40 key drivers were set with a matrix
width of 40x40. Questionnaires were also distributed among 25 experts. By identifying
the primary components through Micmac software, the matrix of cross-effects was
formed using the opinion of the elites and by giving paired scores of the desired
indicators according to their influence and effectiveness from 0 to 3.

Research findings and results: In this research, two key drivers were identified for the
future of sustainable agricultural development, which included the development of
agriculture in controlled environments such as greenhouses and the development of
infrastructure to create agricultural transformation and supplementary industries.
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Extended Abstract
Introduction

The ever-increasing growth of the country's population, along with the variability of the global price of
agricultural products, has made ensuring food security one of the most important priorities of the country's
agricultural sector. On this basis, the planners of the country's agricultural sector have emphasized self-
sufficiency in the production of basic products. Therefore, 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. Also, 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 changes the situation in such a way that planning seems to be a difficult matter. 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 forecasting developments.

Materials and Methods

In terms of its nature, the present research was an applied research and in terms of the method, it was a
descriptive-survey type. From the point of view of data type, this research was of quantitative-qualitative type.
The statistical population of this research was: 1- Managers and entrepreneurs of the agricultural sector in the
Zayandeh River watershed of Isfahan province; 2- Academic researchers and professors active in the
agricultural sector in the catchment area of Zayandeh River in Isfahan province; 3- Policy makers and managers
active in the process of policy making and planning of agricultural development in Zayandeh River watershed
of Isfahan province, who were selected by snowball sampling. In order to collect data, in addition to using
library resources, researcher-made questionnaires and interviews were used. Qualitative data were collected
with an open questionnaire and through interviews with experts and documents and quantitative data used in
this research were prepared numerically and through the weighting of Delphi questionnaires. After collecting
the indicators and variables, the matrix of mutual effects was formed in two steps.

A matrix was used for the foresight section of sustainable agricultural development and it was given to the
experts of the agricultural sector that this matrix examined the mutual effects of sustainable agricultural
development in the catchment area of Zayandeh River in Isfahan province. This matrix was designed as 43 X
43, and the range used in it was (0 = no impact to 3 = high impact). This section was analyzed by Mic Mac
software.

Results

The most important drivers of sustainable agricultural development in the Zayandeh Rood watershed are:
private sector support for creating the necessary infrastructure for development (AK), equipping and renovating
traditional lands (L), developing low water-demanding products such as medicinal plants, saffron and saffron
(F), proper management of water consumption between the industrial and agricultural sectors (S), increasing
the economic efficiency of water (U), developing export products (H), establishing an integrated water
management system (R) and proper management of the cultivation pattern (G) promoting Government support
and financial facilities in the field of agricultural entrepreneurship (A), integration of agricultural lands (E) and
the development of government support to create the necessary infrastructure for the development of intelligent
agriculture (Al) which have a very high impact on other engines.

Discussion

At the present time, considering the risk of lack of water resources in the country and the importance of
providing people's food security, the development of greenhouses by creating the perfect space and conditions
for the growth of high-quality agricultural products in controllable environments should contribute
significantly to the quantitative and qualitative increase of agricultural production. Efficiency in the use of land
and production inputs and creation of productive and currency-earning employment.

Also, the creation and development of agricultural transformation and complementary industries and the
use of existing capacities in the agricultural and industrial sectors can be the basis for creating new employment
opportunities, increasing income, spreading technology, providing the country's needs for many basic goods,
creating more added value and boosting non-oil exports.
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innovations. The future of | Fatunbi (2018)
agricultural research and
innovation in Africa
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Agriculture in West Bengal is faced with (2017)
the problems of agricultural and rural
infrastructure including: irrigation, soil,
land, capital, labor, storage of agricultural
products, modern agricultural inputs,
environment, production, production costs
and price fluctuations.
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Probable and desirable scenarios from | Writing to predict the | i i 0qetal 3
farmers' point of view were formulated in | Possible future to improve (2016)
collaborative meetings. From the point of | the  condition  of  the
view of government organizations, none of | agricultural sector
these scenarios was desirable, because it
would lead to excessive use of underground
water.
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weak infrastructure of the agricultural
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technologies are the most important
challenges that prevent the increase of
production in the agricultural sector of
Nigeria.
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The development of the agricultural

Ohay & iplas e Gl

olsls » SWOT
Analysis of necessary
measures for the

environmental development

sector in this region is appropriate and the ' Can and el at
aggressive strategy is the dominant Of_ the agricultural sector (2015)
development ~strategy. Emphasis on | Using the SWOT method in
eliminating the need for animal husbandry | Jianshan
development, creating the necessary
infrastructure for mass agriculture and
creating new farms are among the
suggestions of this study.
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ipoliS 4y ply csllacl g o5y0liS hjgel s5p0liS Lisw | Analysis  of  Pakistan's

e Sl | by 035 agricultural ~ sector by

SWOT method Akhtar and

The agricultural development of this
country suffers from serious weaknesses
and threats. This research suggests the
intervention of the government in order to
increase the productivity of the agricultural
sector, training farmers and giving loans to
small farmers.

Pirzadeh (2014)
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The main strategy for the development of
the agricultural sector in this region is a
defensive strategy, and the priority of its
sustainable development programs,
respectively, are the management of water
consumption in the agricultural sector, the
development of the mechanization of the
agricultural sector, the integration of
agricultural lands and their integrated
management, and the promotion of literacy
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Strategic  analysis  of
agricultural sector
development in Urmia Lake
catchment using SWOT
method and QSPM matrix

Sadeghi and
Khanzadeh (2018)
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and awareness of the human resources
working in the agricultural sector.
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The most important challenges are: less
access to water, reduction of water in the
Caspian Sea, conversion of agricultural
land for non-agricultural uses, shortage of
agricultural land, lack of government
support, inability of organizations, increase
in water salinity, influence of political
issues in decision making for agriculture,
unplanned system of land use, lack of
advanced technological infrastructure,
strategic geographical consequences and
social and economic conditions.
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Challenges of agricultural
development in Iran

Ahad and
Inayatullah (2013)
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The key and influential variables in the
future use of this area are the land irrigation
system and the way the land will be sold in
the future.

sdscie YL

Investment scenarios for the
US region of Hawaii

Goldstein and
el at (2012)
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The three key drivers include:
macroeconomic and commercial policies in
line with the development and formation of
the market based on innovation, the
educational system based on fostering a
culture of innovation, and loans and
financial resources.
He predicted two scenarios for the future of
the poultry industry, which include

Caatio damg (6305 (gloglpiy Jilos
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Analysis of the key drivers
of the development of the
poultry industry using the
foresight approach

Abdullahi and
etal. (2019)
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economic and educational fields, and we
can be optimistic that the state of the
poultry industry will move towards the first
scenario, i.e. policies suitable for market
development, an educational system
suitable for fostering a culture of innovation
and increasing the provision of loans and
financial resources.
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Forecasting the
development of human

2355 gy (i, - .
Important  drivers include: integrated resourc.es in the agricultural Takelo and et
management of rural development and sector in the rural areas O_f al. (2019) 11
development, sustainable employment, the central part of Malair
advanced technology, elimination of city
discrimination between urban and rural
areas and expansion of production
cooperatives.

Three groups of scenarios were
proposed for the future of human resources
in the agricultural sector in rural areas
slodygld sy o QLS ifeld bplubn iste | 5 B ClaiS duwge mghesl
2 Bodyglp oM 5 CuaS slagasls Bl bl WX 58155 (659l i
5 e DAL Mg 5l Jimg 4509 wiew gl (6,18 | Future  research of the
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The most important drivers include: self- .

- . . . Bagheri and et 12
sufficiency in the production of basic al. (2019)
products, the effect of the quality and health
indicators of the products on their pricing,
the contribution of the research budget from
the national gross production and the use of
new technologies by the users.

The government's economic approach in
terms of self-sufficiency™" and "lIran's level
of relationship and interaction with other
countries” were identified as two key
uncertainties for designing scenarios.
3900 2l CabsS ool Ol 136 2 Lol (g0lS” Jolge | (sliae p OF lie Copte slagyliw
5 Blas el iz liSGlops Ol olaBl | 55 ol g 0 kel 35S0, _
S o8y b e ol sesleyn; | Scenarios of water resource Beheshti and et 13

management  based  on

al. (2019)
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The main key factors: the impact of climate
change, water quality, economic
productivity of water, investment in the
supply sector, water consumption and
infrastructure, change in rainfall and
cropping pattern.

future-research approach in
Tabriz city
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The most effective drivers include:
improving agricultural knowledge, correct
management of water resources, financing
agricultural projects, developing
transformation industries in the agricultural
sector, improving agricultural product
marketing knowledge.
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Development drivers of the
agricultural sector in the
rural areas of Sistan and
Baluchistan province

Jeshari and
Moradi (2018)
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From the approach of energy measures,
using conservation tillage system is
preferable to conventional tillage in wheat
grain production. Appropriate and correct
implementation of conservation tillage
operations with the selection of appropriate
tools and equipment will improve energy
parameters in wheat production.

PAS Mg 53 (55l 5 y90 00 (Bopoa]
dogyl d2byd By auils >
Future research of energy
efficiency in water wheat
production in the eastern
margin of Lake Urmia

Nikanfar and
Naseri (2018)
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The main effective drivers are
institutionalization in the field of
agricultural ~ water management, the

establishment of an integrated management
system of water resources in catchment
areas, the management of the country's
water resource conflict and the volume
delivery capacity of agricultural water.

gle Cope glagliby (M
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A macro survey of the
drivers of water resources
management  in  lran's
agricultural sector

Ghoochani and
et al. (2018)
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The main drivers include: improving
agricultural knowledge, proper
management of water resources, financing
agricultural projects, developing
transformation industries in the agricultural
sector, and improving  marketing

knowledge of agricultural products.

Analysis of drivers for the
development of the
agricultural sector of Sistan
and Baluchistan province
with the principles of future
research
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Investigating the future of
agriculture in Iran

scal sipghsS Majlis
The increase in agricultural production in Research Center 18
the future will not be as much as the (2017)
increase in demand. Two legal problems
facing the development of Iran's
agricultural sector include the law of
inheritance and the lack of law for the
optimal size of agricultural land.
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The most important factors influencing the Eghbali (2019) 19
water governance system: the Supreme
Council of Water and subordinate
organizations of the Ministry of Energy.
The main legal challenges: unclear property
rights, non-participation of stakeholders in
legislation and water management, weak
and empty laws.
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inefficiency: incomplete and wrong | administrative-institutional Safavi (2018) 20
information, different understanding of | system of water
issues, ineffective meetings, conflict of | management in the
interests, lack of coordination between | Zayandeh-Rood watershed
organizations, possibility of corruption and | using the qualitative method
weak supervision. of grounded theory
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The current water crisis is directly related
to the mismanagement of water.

Reconstructing the meaning
of the water crisis in the east

Noorbakhsh (2018)




From the social construction, the
government is the main culprit of the water
crisis.

of Isfahan based on
contextual theory
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The rate and speed of the process of | adricultural land ~and its

. P . P . effect on the components of el.at (2017)
agricultural land use change in the studied sustainable development in
area is increasing strongly and its effects on | e Zayandeh River basin
the components of sustainable development
can be divided into four ecological,
economic, social and agricultural sectors.
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Table 1: Preliminary data analysis of cross-effects matrix
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Table 2: Effective drivers of sustainable agricultural development in Zayandeh River watershed of Isfahan province
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Table 3: Rating of the influence and direct influence of the propellants
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Table 4: Rating of the effectiveness and indirect effectiveness of the propellants
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Direct influence/dependence map
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Figure 1: Position of key factors in the sustainable development of agriculture in Zayandeh Rood river
basin based on their status (source: research findings)
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Table 5: Clustering of factors affecting the sustainable development of agriculture in Zayandeh River
catchment area of Isfahan province
stimuli L & > S0 £
Stimulus type

oSS g (b @lio sbml gl b 8 lop anugi g (B) b &l s oad J58 sl ke )3 (65,5l drgs

J) iiglss
Development of agriculture in controlled environments such as greenhouses (B) and
development of infrastructure to create agricultural transformation and
complementary industries (J(

PRI
influential
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axgs 5 (E) 5,5ls8 ol il 2k (Q) f Bpae g (el Cand 3 oguad (150 (5 )5 le s Sl
(Al) sadgn (65,588 amogs e p3Y (slo oboyj sl sl (Hg> slo coles
The support of the private sector to create the necessary infrastructure for
development (AK), equipping and renovating traditional lands (L), paying attention
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to the effects of different climates along the basin (V), developing low water-
demanding products such as medicinal plants, saffron and safflower (F), Correct
management of water consumption between the industry and agriculture sectors (S),
increasing the economic efficiency of water (U), developing export products (H),
establishing an integrated water management system (R), correct management of the
cultivation pattern (G), improving government support and financial facilities in the
agricultural entrepreneurship sector (A), Proper management of water supply and
consumption in basins (P), promotion of economic stability and reduction of
production and market risk of agricultural products (K), paying attention to the
reduction of rainfall and climate changes in the region (W), Increasing private sector
investment in water supply and consumption (Q), integration of agricultural lands
(E) and development of government support to create the necessary infrastructure
for the development of intelligent agriculture (Al (

NoO stimulus < . 15l

ooalass

regulatory

et 5 g asogi (N) g)lie 335 5 )3 s (M) (5plsS” o 3 Jlzdl (alil slo aiio; dngs

(AH) 5883.5 5 loss (ixio 1o dnugi 5 (C) adp e (o])5 Y sao
Development of areas to increase employment in the agricultural sector (M), laser
and precise leveling of farms (N), development of the area under cultivation of the
dominant crops of the basin (C) and development of industrial, service and tourism
centers (AH(

Jwe
independent

385 51 > Colos (T) st gl 5 (s €55 B> (1) (2L & (5 ) s J) (g i cole
$5,9WS (slo img3 4239 e (il (Y) bl (sl 03,91, A5 > laSa8 (X)) (55y9liS S 3 dmwgi
5 ISl o ol (65 8 lte Gl (AA) Gl SleSo pllss 5 ls S &) (Z) o (AL A5 5l
sl 50 il eslizal (AD) glais (63 6,5 adllae paw Ll (AC) clgd puitune (SlpeSs (AB) Ul Sl
o Silen g Ll ()b Lo o) (AE) (ol 5 (65,5l sla St sl 5 00,0 slo 0 )Lk S
Jsl slassly 5 5)5liS 1y e o Jolss (AG) ol (63 ceslle 3gi> (391 pasetio (AF) b lojl
a9kd e 53 0liogliS ©lae 5 SIS e i) (AM) 55liS” imgss 5 (o5l pllas Lol AL (5L
cuiS pj g dwg (B) b SbS i os J S gl base )3 (655l amogi (AN) (55,058 cng5 sl
dnogi 9 g Calos () gl (oSS 5 (b @lo dbrl ln b calon; dnngi (D) ade (£l Y pane

(AJ) siadgn (65)5liS o ol B > sy Co o g 0 )l pllss dwg (O) )ll g (slopns
Support of the government sector for the change of agricultural use to gardens (1),
preservation of biodiversity and ecosystem stability (T), government support for
research and development in the agricultural sector (X), self-sufficiency in the
production of basic products (Y), increasing the share of the agricultural research
budget from the gross national product (Z), Removing legal gaps in the water
governance system (AA), increasing stakeholders' participation in water legislation
and governance (AB), direct government governance (AC), increasing the level of
stakeholders' demands (AD), using the past experiences of people's participation and
establishing agricultural and water management organizations (AE), Creating an
efficient administrative structure and coordination between organizations (AF),
clarifying the property rights of the beneficiaries (AG), interaction between
agricultural production centers and technology transfer units (AL), reforming the
agricultural education and research system (AM), improving the knowledge and
skills of farmers in the field of new agricultural technologies (AN), The development
of agriculture in controlled environments such as greenhouses (B), the development
of the cultivated area of horticultural crops in the basin (D), the development of
infrastructure to create transformational and supplementary agricultural industries
(J), the support of the government and the development of modern irrigation systems
(0), the development of an integrated system and unit management in the form of a
cooperative for smart agriculture (AJ).

effective
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Figure 2: Plan of the impact cycle or direct effects between factors and relationships between factors
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