Iranian Journal of Agricultural Economics and Development Research

o Online ISSN: 2008-4838
University of Tehran Press

Homepage: http://ijaedr.ut.ac.ir/

Analysis of the key drivers of sustainable agricultural development in
the Zayandeh River watershed of Isfahan province with the approach of

Zahra Zarei-Dastgerdi*

cross effects

, Khalil Kalantari 2 "' and Ali Asadi 2

1. Department of Agriculture, Payam Noor University, Tehran, Iran. Email: zarei_1939@yahoo.com

2. Corresponding Author, Department of Agricultural Management and Development, Faculty of Agricultural Economics
and Development, University of Tehran, Karaj, Iran. Email: khkalan@ut.ac.ir

3. Department of Agricultural Management and Development, Faculty of Agricultural Economics and Development,
University of Tehran, Karaj, Iran. Email: aadadi@ut.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received: 29 June 2023
Revised: 26 August 2023
Accepted: 3 September 2023
Published online: Spring 2026

Keywords:

foresight,

key drivers,

agricultural development,
Zayandeh Rood watershed.

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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African agriculture is evolving due to G 81 Ajllorg_and 1
innovations. The future of | Fatunbi (2018)
agricultural research and
innovation in Africa
$5glS Slacdlon; CMLe L ()8 JBG 0 (jpgliS | 55l dmwy OMSe 5 Pl
sy aloys o) «SBll 1 Jels plwsy 9 | (L S0 l55laS 16350 addlla)
Opde (59liS slaodles «sjysliS Vpame (c)luSs | Issues and problems  of
wnles Cond los o e claan s e ¢ lswca: | @gricultural  development
T T Oy Sy SRR Y . )1 (case study: West Bengal Makal and el at
. . : | farmers) axal and €fd 2
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.
Sluly 5 GlipsliS oBas jl gllas 5 Jaime (glagyls | ngin ly Slde gl
S Sad ¢ (o> slagylojlo s 5lad oty (S)lde | Lisy Cundg d9ue sl Jeire o]
slel 313 ) Gt o3litl & 48 2 295 Cgllaa lags i ] S35k
e e weiy; | Collaborative scenario
Probable and desirable scenarios from | Writing to predict the | Eaiziand et al 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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dnogi g Oladnd jl clgy ams Coles g (6),5liS LSy LN
oS aisl oo ol o pnke S3lS LGS eSS Challelrtlgesl int thf]g
el o 45 (655l s 0 W il gle iﬂ“g;jiaura sector  OF | £psikak and el 4
Climate change, old agricultural methods, g at (2015)
weak infrastructure of the agricultural
sector and weak government support for
research and development of agricultural
technologies are the most important
challenges that prevent the increase of
production in the agricultural sector of
Nigeria.
dpnly 5 039 Cuslio dilaie pl )3 (65y0liS iy dawgd | Cams) daws slp piY Glolidl Lo
drogi & 5l @) p ST Cusl drwg I sply o2l | gy & gipliS GiS laore
058l elyi (6550WsS sl p3Y lacilu ) sl (g )lsel> - olsla SWOT
ol adllas ol (sladleii 93> cpo &)l5e bl g Analysis of necessary
The development of the agricultural | measures for the
sector in this region is appropriate and the | environmental development | =4, 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
development, creating the necessary
infrastructure for mass agriculture and
creating new farms are among the
suggestions of this study.
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OsliS & ply slacl g ol5y0liS 3590l sjyolisS iso | Analysis  of  Pakistan's
Ams e dleiin |y Loy | AQricultural - sector by Akhtar and
g SWOT method Pirzadeh (2014)

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.
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@ ol el g gbasky !l codyl s ol bl
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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
and awareness of the human resources

working in the agricultural sector.

EhgliS i dawg dpaly oo
P9y A el dalyd pl ades
QSPM 5l s SWOT
Strategic  analysis  of
agricultural sector
development in Urmia Lake
catchment using SWOT
method and QSPM matrix

Sadeghi and
Khanzadeh (2018)
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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.

SRl 659l dawgs slagill
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.

odxie YL
Investment scenarios for the
US region of Hawaii

Goldstein and
el at (2012)
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Analysis of the key drivers
of the development of the
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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
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.

poultry industry using the
foresight approach

Abdullahi and
et al. (2019)
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Important  drivers include: integrated
management of rural development and
development, sustainable employment,
advanced technology, elimination of
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

ol Gl glie ansg (6Kt
po by (Hly 0 hyslaS

e gleed (5555
Forecasting the
development of human
resources in the agricultural
sector in the rural areas of
the central part of Malair
city

Takelo and et
al. (2019)
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The most important drivers include: self-
sufficiency in the production of basic
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 "lran's level
of relationship and interaction with other
countries” were identified as two key
uncertainties for designing scenarios.

5 B Oliiy dwwse (mofoad]

VF-F 38150 (gyaliS wiine
Future research of the
Agricultural  Engineering
and Technical Research
Institute in the horizon of
1404

Bagheri and et
al. (2019)
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The main key factors: the impact of climate
change, water quality, economic
productivity of water, investment in the
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Scenarios of water resource
management  based on
future-research approach in
Tabriz city

Beheshti and et
al. (2019)
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supply sector, water consumption and
infrastructure, change in rainfall and
cropping pattern.
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The most effective drivers include: Development drivers of the Jeshari and 14
improving agricultural knowledge, correct agricultural sector in the Moradi (2018)
management of water resources, financing | ,ral areas of Sistan and
agricultural — projects, developing | gajychistan province
transformation industries in the agricultural
sector, improving agricultural product
marketing knowledge.
SisSB page J odlitul (g3l ladone 3505y Sl | pAS AE )0 51 )90 sRoo]
oz )| puS &b A 53 powye (55)9 S 4 Capns Bl dnog)) d2byd By 4l o
b blis 65556 Slles Canyd g caslio glpal )l F#t_u_re research of en?]rgy
. Conlin linss o mlesl Llsesl | €fficiency In water wheat
il slari e cnge o et s Sl ol productign in the eastern .
2ydien P35 495 3 | arain of Lake Urmia Nikanfar and 15
From the approach of energy measures, Naseri (2018)
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.
el pie a3 gilosles jlas)lie Sge slaplptn (M| mlie Copie claglpdn (NS o)y
sl ase Ol plie a2 )L o e s )|yl 55 )5LaS Olrl hyglsS” pise ol
o hoos Cudyls g 08 ol mbe 3l cupte ppl | A macro survey of the
EiagliS drivers of water resources
The main effective drivers are | Management in . lran's | ~ oo .o 16
institutionalization in the field of | agricultural sector etal. (2018)
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.
Toeo oo (59l G B i ald ol slaglple | sl iSe dmesi Sl Jidos )
b @lio dgs (gjysliS slaojon (Jlo (el el wlio | monial Jsol b (liusshy g o lgus i f\ﬁshaal_ag%w 17
859l Y gz (9l Ik (I S8 g (655liS i ) LT)Y oradi ( )
The main drivers include: improving | Analysis of drivers for the
agricultural knowledge, proper | development of the
management of water resources, financing | agricultural sector of Sistan
agricultural projects, developing | and Baluchistan province
transformation industries in the agricultural | with the principles of future
sector, and  improving  marketing | research
knowledge of agricultural products.
Lol ialiel o5l @ oanl o (65y0lis” wlidgs Lol Ayl 5> 6599l oail awyp
S529US i dmwgl (59 L S8 ISt 93 00 aaless | INVeStigating the future of
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el 5,55 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
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.

Water governance system in
Zayandeh-Rood watershed

Eghbali (2019)
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Factors of administrative  structure
inefficiency:  incomplete and wrong
information, different understanding of
issues, ineffective meetings, conflict of
interests, lack of coordination between
organizations, possibility of corruption and
weak supervision.

<l u e (63ld =)ol s (o) 2
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LIRS EY
Investigating the
administrative-institutional
system of water
management in the
Zayandeh-Rood watershed
using the qualitative method
of grounded theory

Enteshari and
Safavi (2018)
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The current water crisis is directly related
to the mismanagement of water.

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

S 2 el e Qe ileil
i) e bl il
Reconstructing the meaning
of the water crisis in the east
of Isfahan based on
contextual theory

Hatami and
Noorbakhsh (2018)
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The rate and speed of the process of
agricultural land use change in the studied
area is increasing strongly and its effects on
the components of sustainable development
can be divided into four ecological,
economic, social and agricultural sectors.
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Investigating the use of
agricultural land and its
effect on the components of
sustainable development in
the Zayandeh River basin

Ghadimi and
el.at (2017)
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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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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
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Development of agriculture in controlled environments such as greenhouses (B) and
development of infrastructure to create agricultural transformation and
complementary industries (J(
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The support of the private sector to create the necessary infrastructure for
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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 (

No stimulus < . 138 oonlasd
regulatory

et 5 g anog (N) g)lie 355 5 )3 s (M) (5,0l (i )3 Jad) 38l sl aize; anwsgs

(AH) ,883.5 5 Sloss (ixio 1o dnugi 5 (C) adp o o]y5 oY o
Development of areas to increase employment in the agricultural sector (M), laser S
and precise leveling of farms (N), development of the area under cultivation of the independent
dominant crops of the basin (C) and development of industrial, service and tourism
centers (AH(
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o Silan g Ll ()bl Lo slo) (AE) (ol 5 (65,5l sla St syl 5 00,0 slo 0Lk S
Jsl slassly 5 (5)5liS 1y e o Jolss (AG) plis (63 ceslle 3gi> (392 pasetio (AF) b lojl
S9id 4izaj ) ol3,9Li8 Oylae g 2l aw <l (AM) (65,9li8 Limgh g Sbjael pllas Mol (AL) (gy9lid
cuiS ) g dwg (B) b wbS i os J S gl base )3 555k amogi (AN) (55,058 cpg5 sl
dnogi 9 g Calos () gl (oSS 5 (b plio dbrl ln b calon; anng (D) ad (£l Y pane

(AJ) siadgn (65)5liS o (ol B > sy Co o g 2 )l pllss dnwgi (O) )bl g (slopins
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 (), increasing the share of the agricultural research syl
budget from the gross national product (Z), Removing legal gaps in the water effective
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).
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Figure 3: Impact cycle plan or indirect effects between factors and relationships between factors (10
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