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Introduction

The economy of countries are always exposed to shocks, including the Covid-19 pandemic, which causes many
problems. The Covid-19 pandemic had various effects and consequences in different sectors, including the
agricultural sector. The decline in income and production, coupled with the loss of customers due to health
quarantines and border closures, severely impacted farmers businesses and created many problems for activists of
various sectors of the agriculture. One of the most important effects of the Covid-19 pandemic is the decline in
global economic growth. This has led to increased unemployment, decreased purchasing power among the
population, and consequently, a decrease in demand. According to the impact of the covid-19 pandemic on food
demand resulting from disruptions in the supply chain and income shocks, this research aims to investigate the
existence of a structural break in the preferences of Iranian consumers for livestock products (red meat, chicken,
eggs, and milk) using the Quadratic Almost Ideal Demand System (QAIDS) and the switching regression
framework developed by Ohtani & Katayama (1986) during the period from Spring 2015 to Winter 2022.

Materials and Methods

Nonparametric and parametric approaches are utilized to investigate structural break in consumer preferences.
This research employs parametric approaches and the Quadratic Almost Ideal Demand System to assess the
structural break. The switching regression framework proposed by Ohtani and Katayama (1986) is utilized to
model structural changes in preferences. In fact, a time transition function is incorporated into the demand system.
Based on the characteristics of demand in the literature of structural changes, the Bewley likelihood-ratio test is
applied to select an appropriate model. To evaluate the structural break and calculate the price and income
elasticities, the price and per capita consumption data of livestock products are required, and in this research,
seasonal time series data for the period of spring 2015 to winter 2022 have been used. The information related to
the price of livestock products was obtained from the Joint Stock Company of the Support of Livestock Affairs.
To obtain the per capita consumption, first, the information on the amount of production of red meat, chicken,
milk, and egg are received from the joint stock company for livestock affairs. Then, by summing the amount of
production and the amount of import of red meat, chicken, milk and eggs and deducting the amount of export from

©2025 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
= International License (CC BY 4.0).

https://doi.org/10.22067/jead.2025.90323.1303


https://ijer.atu.ac.ir/?_action=article&au=24602&_au=Seyyed+Safdar++Hosseini&lang=en
mailto:mpendar@ut.ac.ir
https://doi.org/10.22067/jead.2025.%2090323.1303
https://doi.org/10.22067/jead.2025.%2090323.1303
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jead.2025.90323.1303
https://orcid.org/0000-0003-3408-6677
https://orcid.org/0000-0002-4350-575X
https://orcid.org/0000-0002-1279-6830
https://jead.um.ac.ir/

VPP 3l F 0ylod P Al ((55,gLiS dmasgi g Sbaidl 4y pii YV Y

the said amount and dividing it by the population of the country, the amount of consumption per capita are
calculated. The amount of export and import of red meat, chicken, milk and eggs is taken from the export and
import report of the Ministry of Agriculture (Jihad), which is published monthly.

Results and Discussion

To estimate the system equations, one equation was removed, and the remaining equations were solved and
estimated based on the removed equation. Accordingly, the equation related to milk was removed and the QAIDS
with 33 parameters and three equations including those related to red meat, chicken and egg were estimated using
the maximum likelihood estimator non-linearly. The results show the Based on the statistics of log-likelihood and
DW the existence of a sudden structural break as a result of the Covid-19 pandemic. Comparing the Bewley
likelihood-ratio test statistics calculated for an Non-Restricted QAIDS (with structural break) and a Restricted
QAIDS (without structural break) with a critical y*2 value with degrees of freedom of nine at the probability level
of 5% indicates that the Non-Restricted QAIDS is selected as the appropriate functional form. Also, the results
show that after the Covid-19 epidemic, the own price elasticity of red meat and chicken has increased significantly.
Considering the high elasticity of the price of red meat, chicken and eggs after the Covid-19 epidemic, it is
suggested that the government utilize price tools such as electronic coupon system to support consumers.

Conclusion

Due to the high cross-elasticity coefficients of demand for red meat, chicken and eggs after the Covid-19
pandemic, it can be expected that a change in the price of one of the red meat, chicken and egg products will
significantly change the demand for the other product. Therefore, in case of a price increase in one of the products,
it is suggested to consider special discounts for other products to support the consumers.

Keywords: Change of preference, Quadratic almost ideal demand system, Structural break
JEL Classification: Q11, D1, D12.
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Figure 1- Per capita consumption of red meat, chicken and eggs in the period of 2001-2022
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Table 1- Different values of T; and 7,, log-likelihood, and D-W statistic to select values 4 and 7,
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1399 1401 1399 1399
il 2,50 342.34 346.70 34324 34432 338.38 337.82 335.7
Log-likelihood
O9sily o900 ol 231
30,8 oS Alsles 2.46 1.84 1.84 291 2.42 2.46
DW for meat Eq.
Aol ygmily (pygd a)L:T
ey 242 2.09 2.08 2.39 2.32 2.34 2.25
DW for Chicken Eq.
oo yguily (yy90 A)LJ
2.37 2.23 2.32 2.56 2.02 2.03 221

Er oS
DW for egg Eq.
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Table 2- Statistics of normal maximum likelihood ratio tests to select the functional form
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Table 3- Calculated parameters related to the Unlimited QAIDS

Caps | 8w
Coefficient | Red meat
112
a (1.42)
0.06"
Bi (1.74)
0.10
Vi (1.32)
Ya2i
Ysi
-0.003"
A (-1.81)
-0.69
N (-0.74)
0.12"
Hi (2.13)
-0.26
P (-0.97)
P2i
P3i
0.017
i (-2.10)
-0.027"
DS (2.97)
R? 0.85

Er | Er@p
Chicken Egg
0.56" -0.81""
(1.62) (-7.48)
-0.02 0.06™"
(-0.89) (8.96)
0.10™ 0.06
(2.17) (1.34)
0.14™ 0.05"
(2.66) (1.75)
-0.08""
(-4.07)
0.002" -0.003™*
(1.71) (-6.98)
-0.03 0.34
(-0.05) (1.002)
0.06" -0.03
(1.80) (-1.48)
0.41 -0.19"
(1.41) (-1.77)
-0.48" 0.05™"
(-1.70) (2.64)
-0.08""
(-3.71)
0/010"" | -0.003"*
(2.65) (-3.82)
0.02 -0.002™"
(1.37) (2.44)
0.61 0.97
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(The values in parentheses represent t-statistics.) (***,**, and * indicate statistical significance at the 1%, 5%, and 10% levels,
respectively.)
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Table 4- Own-price, cross, and income elasticities for livestock products consumption basket before change

o> SVgae glgil | jof CuldsS | o | g eSS | el > kS
Livestock products | Red meat | Chicken Egg Milk Income elasticity
30,8 CuigS -0.58"" 0.13"" | -0.05™ | -0.17" 0.88™"
Red meat (-6.69) (5.16) (-4.43) | (-5.23) (5.32)
Exy 0.30™" -0.29™ | 0.16™" | -0.41™ 0.93™"
Chicken (6.45) (-6.31) (11.01) | (-13.79) (12.02)
o 055 -0.25™* 0.26™* -1.74 | 0.38™" 0.87™"
Egg (-3.52) (8.41) | (-1.20) | (8.96) (12.54)
o -0.59™" -0.45™" | 0.05™" | -0.17™" 1.12"
Milk (-23.69) (-24.99) | (17.10) | (-4.98) (12.05)
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(The values in parentheses represent t-statistics.) (***,**, and * indicate statistical significance at the 1%, 5%, and 10% levels,
respectively.)
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Table 5- Own-price, cross, and income elasticities for livestock products consumption basket after change

ol OV gazs Elgil | 0,8 CuigS Em Eo B9 Jove d.\nl): S
Livestock products | Red meat | Chicken Egg Milk Income elasticity
oy CubeS -1.46™ | 0.19™ | -0.14™ | -0.38"" 1.04™
39 1.19" -1.03™ | 1.22™* | -0.99" 0.99
Chicken (7.49) (-4.35) (14.66) | (-12.99) (1.49)
Ero o5 -2.10™ 1.05™" -1.737 | 1.09™ 0.88™"
Egg (-2.27) (2.79) | (-135) | (-2.95) (11.29)
g -0.73"™ -0.74 0.15"" | -0.34™" 1.05™"
Milk (-13.51) (-2.94) | (2.91) | (-15.38) (9.83)
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Introduction

This research investigates the capacities and factors influencing entrepreneurship development in the rural
areas of Hamun County. Given the importance of entrepreneurship in creating employment, reducing poverty, and
improving the quality of life in rural regions, identifying and analyzing key factors in this context is essential. The
significance of rural entrepreneurship lies not only in its potential to stimulate local economies but also in its ability
to foster social cohesion and community development. As highlighted by Petrin (1992), entrepreneurship serves
as a central force for economic growth in rural areas, and without it, other developmental efforts may prove
ineffective. Thus, understanding the dynamics of rural entrepreneurship is crucial for policymakers and
stakeholders aiming to enhance the livelihoods of rural communities. In light of the challenges and opportunities
present in rural entrepreneurship, this article aims to identify effective factors influencing entrepreneurial
development while reviewing existing literature. By categorizing these factors into human and individual,
infrastructural, cultural, economic, and social dimensions, the study seeks to provide a comprehensive analysis
that can inform future initiatives aimed at strengthening entrepreneurship in these areas. The findings are expected
to offer practical recommendations for enhancing the entrepreneurial ecosystem in Hamun County.

Materials and Methods

The present study utilized a stratified random sampling method, involving 278 entrepreneurs and individuals
active in rural business sectors. The research categorized influential factors into six primary groups: human and
individual factors, infrastructural factors, cultural factors, economic factors, and social factors. Data analysis was
conducted using Stata and Excel software to model relationships among these variables effectively. This structured
approach allows for a nuanced understanding of how different factors contribute to or hinder entrepreneurial
development in rural contexts.

Results and Discussion

The results indicate that "government support and subsidies for production,” "income," and "diversification of
rural products” play significant roles in explaining and influencing entrepreneurial behavior from an economic
development perspective. In terms of cultural and social aspects, "experience," "consultation and support services,"

©2025 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
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"awareness levels," and "interest in village improvement" were found to have substantial impacts on
entrepreneurial behavior. From an infrastructural standpoint, "access to services and facilities" along with "access
to a dynamic rural environment™ emerged as critical determinants explaining the variance among extracted factors.
Furthermore, regarding individual aspects of entrepreneurial development, findings revealed that "motivation,"
"education," "psychological resilience,” and "management creativity" significantly contribute to explaining
variations in behavior among entrepreneurs. The results indicated that among various influencing factors on
entrepreneurship development, economic factors, cultural and social factors, institutional and educational factors,
as well as infrastructural factors had positive and significant effects on the likelihood of individuals achieving high
levels of entrepreneurial motivation.

Conclusion

Among the identified indicators, government support and subsidies for production had a more substantial
impact on income levels while diversification of rural products significantly influenced entrepreneurial behavior
from an economic development perspective. In terms of cultural and social dimensions, experience, consultation
services, awareness levels, and interest in village improvement were crucial for explaining variations in
entrepreneurial behavior. From an infrastructural perspective, access to services and facilities alongside access to
a dynamic rural environment played a decisive role in explaining the variance among extracted factors. Finally,
individual development aspects revealed that motivation, education, psychological resilience, and management
creativity significantly contributed to variations in behavior among entrepreneurs. The findings suggest that within
the studied villages—specifically Mohammadabad, Ali Akbar Town, Dek Dehmardeh Town, Sanjoli Town, Mir
Town, Bandei Town, and Kermani—there are ideal conditions for entrepreneurship compared to other assessed
villages. Furthermore, using an ordered logit model revealed that economic indicators along with cultural-social
factors significantly influence individuals' motivations for entrepreneurship. This expanded introduction provides
a comprehensive overview of your research topic while highlighting its significance within the broader context of
rural entrepreneurship development.

Keywords: Entrepreneurship development, Factor analysis, Hamun county, Ordered logit, Rural areas
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The Role of Rural Entrepreneurship in Economic
Development
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Table 2- Field and groups of rural entrepreneurial activities
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The field of rural entrepreneurship  Entrepreneurial activity group  Number Percentage
L)’“i'“"‘J 5.‘&?‘” f°b u:’)ﬁ):l 114 A1%
Livestock
Sishis el 28 10%
: Greenhouse
Agriculture s
o 6 2%
Fisheries
d)b)%;-). 3 1%
Beekeeping
Rp 42 15%
Kilim/Carpet Weaving
‘flm U‘; - ‘_ &H9209 22 8%
Local Industries Needlework
Sigdokw 8 30
Blackwork
ol 6 2%
Mat Weaving
P 21 8%
Sloss Distribution
Services sy 28 10%

Production
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Table 3- Estimated sample size in each rural
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Rural names Number of rural entrepreneurs  Number of selected samples in each village
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realyl o 54 5
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LS o 238 22
Ded Keikhah
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Shahrak Ali Akbar
e Sped _ 341 32
Shahrak Sanchooli
L) e 81 7
Deh Reza
e g2 159 15
Darvish Ali
e _ 128 12
Karami
bhaces 306 28
Mohammad Abad
2083 03 106 10
Deh Dahmardeh
bl ad 7 7
Koosheh Alia
i 45 80 7
Koosheh Sofla
7o SR 340 32
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G 40 4
Bandehi
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1- Stratified Random Sampling
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Table 4- Results of Bartlett's test and KMO Index for dimensions of rural entrepreneurship development

by (o 58,5 sl KMO il ogeil  olilan s (g loline
Dimensions of rural entrepreneurship Bartlett's test df Sig
sl Jelye 0.81 570.79 21 0.00
Economic factors
e g (S sd Jalye 0.89 563.48 21 0.00
Cultural and social factors
il s sl el 0.85 245.77 10 0.00
Institutional and educational factors
o) Jelge 0.78 179.09 10 0.00
Infrastructure factors
el g 52,2 Jelse 0.89 206.36 15 0.00

Individual factors

Uiy sanl sisk
Source: Research findings
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Table 5- Results of Bartlett's test and KMO index for barriers and challenges of rural entrepreneurship

2wy (581,55 &ilge g GVl iyl ggejl  olilan s (g lolne
Barriers and challenges of rural entrepreneurship Bartlett's test df Sig
w3l glye 0.79 350.67 3 0.00
Economic barriers
ezl s 0.83 645.61 3 0.00
Social barriers

Kadia 0.80 204.24 6 0.00

Institutional barriers

Loy gl

Infrastructure barriers 0.88 170.09 10 0.00

Uibe slbal sl
Source: Research findings
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Table 6- Extracted Factors and Eigenvalues for Dimensions of Rural Entrepreneurship Development

L EY) Jole 8319 4lade awilylg aoyd o5 il ylg o yd
Dimension Factor Eigenvalue  Variance percentage Cumulative variance percentage
F\ J"L‘1 162 27% 27%
o] Jelge 3Ct°{c
Economic factors £ ‘t}" 5 1.58 17% 44%
actor
F“ th° l‘3 1.49 16% 60%
actor
F;Cil‘l 3.19 23% 23%
r
Y Jele
Lelenl g (Kimyd Jolge . “tJ” 5 2.14 18% 41%
Cultural and social factors :C OL
Jo 1.90 16% 57%
Factor 3
¥l 1.62 15% 72%
Factor 4
oigel 9 ol elge F\ Lt}ﬁtcl 2.20 24% 24%
Institutional and educational factors SC OLC
Jo 1.75 23% 47%
Factor 2
Y fele
Sy Jelgs . “tJ” 1 212 28% 28%
Infrastructure factors 30 OL
Jo 1.69 22% 50%
Factor 2
Vel 311 20% 29%
Factor 1
o el Yt 2.11 22% 50%
. Factor 2
Individual factors v L
. Lt}ﬁ 3 1.96 18% 68%
actor
¥l 174 17% 85%
Factor 4
Sidg sal sisle
Source: Research findings
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Table 7- The impact levels of items and factor loadings in the economic dimension

W Jole aes

Factors Items

hole L Jole p> ad,y
Factor loading Rank in factor

. . 0.57 3
Agricultural insurance products
V ele S oSl o pe 0.69 2
Factor 1 Crop management
Mg 5l cdgy sladil)l g coles 0.72 1
Government support and subsidies for production '
el 0.95 1
Y Jele Income
Factor 2 ol m/@ 5,;;.- 0.86 ’
Rural product diversity
Y Jele Technical knowledge and resources
Factor 3 AJL:),» é)[m A (o ywd 0.78 1

Government Role

il sloasl izl
Source: Research findings
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Table 8- The impact levels of items and factor loadings in the cultural and social dimension

L Jole T ole b Jole > ady
Factors Items Factor loading Rank in factor
& )>o 0.88 1
\ ele Experience
Factor 1 el oSl 0.75 )
Social status
elean! pousy g bl 0.69 )
Y Jele Social customs and traditions
Factor 2 iles Slosd g 0ygliie 0.79 1
Consultation and support services
(3 b 58) done 3y IS 5o 0.73 ,
Y bl Local people's mindset (Positive or negative)
Factor 3 BT e 0.80 1
Level of awareness
¥ Jole oo LT 4 (cazeBMe 0.79 1
Factor 4 Interest in local development

Uike el isle
Source: Research findings
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Table 9 - The Impact Levels of Items and Factor Loadings in the Institutional and Educational Dimension

L Jele a5 hole )L Jole > 4,y
Factors Items Factor Loading Rank in Factor
elis e B 0.890 1
Y Jole Management attitude
Factor 1 W,Lﬁ slaaslb 0.711 2
Appropriate processes
Jris slodly Sl 0.843 1
Support from responsible institutions
Y Jole Lo OleMbl 5 ¢ sla (g)5ls )| 0.791 3

Factor 2 Provision of new technologies and information
uslie (cowy i 9 (comy (158 0.799 2
Appropriate formal and informal regulations
il sloasl izl
Source: Research findings
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Table 10- The impact levels of items and factor loadings in the infrastructure dimension

b ole a5 hele b Jole 3 a4,
Factors Items Factor loading Rank in factor
)ljlf A (o 0.86 2
Access to market
V ke Mg g Dlodd 4y oaw yiawd 0.93 1
Factor 1 Access to services and facilities '
Cawlis bl
i Uol?’)BJ”?J‘» 0.75 3

Adequate transportation and communication
Busgy (sbgs bame &y (g jand
Y Jele Access to a dynamic rural environment
Factor 2 s b alold
Distance to urban areas
i3 slaadly 1 ls
Source: Research findings

0.84 1

0.56 2
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Table 11- The impact levels of items and factor loadings in the individual dimension

B Jole T hole b dole y> 4,
Factors Items Factor loading Rank in factor
ks 0.79 2
V Jele Risk tolerance
Factorl o-},;}l- 0.86 1
Motivation
ko 0.80 1
1 Jole Education
Factor2 o 068 2
Age
¥ J“’L“ Lf;l?) PRl LJ]?" 0.93 1
Factor3 Mental and psychological capacity

Factor4  Management, initiative, and creativity
Uibo sl sl
Source: Research findings
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Table 12- Extracted factors and eigenvalues for barriers to rural entrepreneurship

&g Jole 0329 lude ol ylg aoyd oo il ylg oy
Barriers Factor  Eigenvalue Variance percentage Cumulative variance percentage
Vel 205 0.35 0.35
laidl Factorl
Economic Vel 1.90 0.33 0.68
Factor2
Vel 3.03 0.38 0.38
SN Factorl
Social ¥ Jale 202 0.34 0.72
Factor2
V el 2.10 0.32 0.32
@l Factorl
Institutional Y Jele 1.85 0.27 0.60
Factor2
Vel 3.11 0.38 0.38
Bl y; Factorl
Infrastructure Y _le 210 0.29 0.67
Factor2

Oigh sbadl :isle
Source: Research findings
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Table 13- The impact levels of items and factor loadings of dimensions of rural entrepreneurship barriers.

&ilge s Jole ass hole b Jole .“'b")
: . . . Factor Rank in
Dimension Dimension Items .
loadings factor
Sl Mg 3900 5392 YU 0.97 1
\V ele The high interest rates on bank loans '
LSJLA.BI é’]?" Factor 1 d)‘.\fdglp/w) k_ia».:") Y \jb 0.83 2
Economic High investment risk '
barriers Ban il 4 1Bl gyt 0.72 2
Y Jole Lack of access to the target market
Factor 2 .4,:.191 3-194 Caod LS f_x:, . 0.85 1
Instability in raw material prices
Sz yd OMare Sy 4 alylael & (sl o ywd 0.82 5
\ Jole Lack of access to credit due to cultural issues '
9 u‘i“'h)s C"I9‘° Factor 1 L."‘“’5) [T u‘w’“ J‘)Bl 929 pie 0.86 1
selos! Lack of local specialized individuals in the village
Cultural and Ly > Gl opile Lolos pas
social barriers Y ol Lack of willingness of young people to stay in the 0.93 1
village
Factor 2 e
LS“")B‘)‘S A>9) D929 pis 0.87 2
Lack of entrepreneurial spirit
o V ele Inadequate services of rural cooperatives.
5 &l Blse T .
o Factor 1 Lr?.ﬁ‘)lf"-**‘-{%‘#“)*‘dl""“b)%J?BP-\‘ 0.62 1
| L_f“’”_"' | Lack of encouraging programs for entrepreneurship. '
nstitutiona -
< e
and Educational Lack ‘ft ;LV, F | skill 0.89 1
barriers Y ol ) ' fac 9 echnical skills. '
Factor 2 A Wbyt (285 ()l Slpe o RIS (ot
Lack of access to advanced vocational and technical 0.77 2
training centers for entrepreneurship.
S 2l 0gill LSl 3929 pas
14k Lack of potential facilities for creating 0.65 2
Factor 1 entrepreneurship.
Infrastructure Lack of supportive companies for entrepreneurship.
barriers. Logy canliol (oLl i Cuxdgo 0.81 1
Y Jele Unsuitable geographical location of the village '
Factor 2 ksl ST 9 eSSl 3939 pas 0.63 )

Lack of banks and credit institutions

Uibeh sl sl
Source: Research findings
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Table 14- Frequency distribution of entrepreneurial motivation levels

31,81 i 31,15 03680 s XX R RN

Levels of entrepreneurial motivation of individuals  Freq. Percent Cum.
w 85 3058 3058
Low
bogie 90 32.37 62.95
Moderate
3L 103 37.05 100
High
& 278 100
Total

Uibe slaadl s le
Source: Research findings
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Table 15- The results of the parallel regression hypothesis test and multicollinearity tests

YT -5 Jli! g RSN VIF
Variables Chi-2 Level Significance  Degree of freedom
Lol Jolye pasls 0.02 0.95 1 1.02
Economic factors index
Lol glye a3l 1.70 0.19 1 1.08
Economic barriers index
eloizl g (Kind Jelye padld 0.53 0.47 1 1.01
Cultural and social factors index
ol g (Kinjh glye (2l 0.89 0.35 1 1.03
Cultural and social barriers index
il 5 3l alge padls 0.09 0.76 1 1.39
Institutional and educational factor index
gl 5 3 alge pasla 0.37 0.54 1 1.36
Institutional and educational barriers index
Blogj Jelye a3l 0.01 0.97 1 1.12
Infrastructural factor index
oy e pasls 0.20 0.66 1 1.14
Infrastructural barriers index
358 Jelye pasls 0.23 0.63 1 1.02
Individual factors index
5 4.60 0.87 9 -
All
VIF (Sl 1.13
Mean VIF '

Uike el isle
Source: Research findings
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Table 16- Results of goodness of fit criteria of the ordinal logit model

Lo
Criteria

5 )Loi
Statistic

Log-Like Intercept only
Log-Like Full Model

LR (11)
LR (p-value)
R2 McFadden’s

R2 ML (Cox-Snell)

R? Cragg-Uhler
R? Count

-304.493
-284.274
40.439
0.000
0.266
0.235
0.252
0.557

Sig slaanl sisle
Source: Research findings
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Table 17- Results of for ordered Logit model and marginal effects

Wsly e slo0g )5 (2lod 5]
The marginal effects of dependent

h’_“ * I 7 value ‘5"5%_5_ variable groups
Variables Coef Level significance oS o K
Low Moderate High
djl@%‘ Jelye u”lw 0.97 2.09 0.04 -0.1989™ -0.0213™ 0.2202*"
Economic factors index (0.46)
3bail glge pails 370 31p 0.00 0.7614™ 00816~  -0.8430"
Economic barriers index (1.19)
ezl g Fin g elpe (a3l L1055 0.03 02256 -0.02427  0.2497"
Cultural and social factors index (0.50)
ezl s (Kb e pald 038 576 0.01 00787 00084  -0.0872""
Cultural and social barriers index (0.14)
il el el pa3ls 159 g7 0.05 0.3269”  -0.0350  0.3620"
Institutional and educational factor index ~ (0.81)
o Gl el 08 119 0.23 0.1725 0.0185 -0.1910
Institutional and educational barriers index  (0.70)
Bl Jelpe p23la 148 4 g6 0.05 03054 00327 0.3381"
Infrastructural factor index (0.76)
3l gl a3l 002 36 0.72 0.0046 0.0005 -0.0051
Infrastructural barriers index (0.06)
28 el gl 013 400 0.32 -0.0266 -0.0028 0.0294
Individual factors index (0.13)
Jol e -0.98 ) ) . . ]
/Jcutl (0.14)
po> wlisl 0.53 ) ) ) ] )
eut? (0.13)
(2o Ve 9200 B oy ) pdaw ;D (63 sime cud iy # g 3 i) imoh (claardl 2l
Source: Research findings (x+*, =, * imply 1%, 5% and 10% level of significance, respectively)
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Introduction

The seed industry is a growing industry in the world, and the role of processed seeds in increasing the
production performance is undeniable. Due to the population growth, the importance of achieving food security is
increasing. Healthy seed is one of the important factors in the development of agricultural production. Although
agricultural production systems have increased their production, it does not seem to be enough, though. The basic
problems of the seed market and insufficient supply of seeds required by farmers have made it necessary to identify
samples of seed quality development. The current research was the first research at the national level dealing with
the design of a conceptual model for the development of control and certification of wheat seeds using the
grounded theory method and prioritization of effective factors.

Materials and Methods

This research had a fundamental-applicative goal and was applied in at two stages. In At the first stage, after
designing the interview questions, the grounded theory was carried out in three stages of open, central, and
selective coding using a systematic approach in order to design a conceptual model. After designing the paradigm
model and identifying the factors affecting the development of seed control and certification, the prioritization of
the components was done including technical, social, economic and structural criteria using analytic network
process.

Results and Discussion

After analyzing the interviews, 140 initial codes were identified and the initial codes were reduced to 94 and
then to 47 concepts. In the following parts, 11 core categories including processed seed production standards, laws
and regulations, environmental factors, regulatory factors, equipment and technology, stability in the seed market,
government support policies, human factors, wheat seed quality, attitude and awareness, and economic
infrastructure were identified. The results of prioritization among the four effective criteria on the development of
seed certification indicated that the technical criterion was more important than the other three criteria. In terms of
the prioritization of the components, the quality of the seed kernel having a weight of 0.49, the performance of the

©2025 The author(s). This is an open access article distributed under Creative Commons
B Attribution 4.0 International License (CC BY 4.0).

https://doi.org/10.22067/jead.2025.90404.1306



mailto:a.nikooie@areeo.ac.ir
https://doi.org/10.22067/jead.2025.90404.1306
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jead.2025.90404.1306
https://orcid.org/0000-0002-2316-3684
https://orcid.org/0000-0002-9836-6427
https://orcid.org/0000-0002-7275-4552
https://jead.um.ac.ir/

VPP Sl ¥ o)lod ¥ alr (65 3LiS drwgd g slaidl g5 YYF

responsible expert having a weight of 0.44, the cost of producing processed seeds having a weight of 0.31 were

the first priority of technical, social, and economic criteria. Applying the ranking of production units with a weight
of 0.57 and making the seed market competitive with a weight of 0.26 were more important than other components
of structural criteria.

Conclusion

According to the results of this study, and the first priority of the technical criterion, it is suggested to monitor
the quality of seed kernels and select appropriate farm inspectors. Moreover, in order to strengthen the human
resources system, it is recommended to hold continuous courses in the field of seed quality. To implement the
solutions of the paradigm model, it is recommended to prevent buying and selling unhealthy seeds and balance the

costs of producing and selling processed seeds.

Keywords: Agricultural sector, Analysis of network processing, Grounded theory, Seed control, Wheat
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(Amerian et al., 2021) cuul 35

6- Consequences

7- Conceptual Density

8- Open test Reliability Index
9- Stability Index

oisdy Tl 5 b 4 ol e G5 ol ol Jso
e Oty ol & Blite (sla S 48 sl (5570 0] (g ygome
¥ e Lyls (Mohammadi Azar & Davoudpour, 2018) sg.
Ol S S a9 15,35 o il oty oS it oladlug,
Maboudi, Pourmohammadi, Sadr Mousavi, ) 8s .o yie
s yly 1 a5 ools Ll & ¥ gl Lyl (& Raushi, 2019
Lyl,s (Maboudi et al., 2019) 59é 0 S 5,38 o,
s yly i1y Jolse yslo aldli & sl (g )b Lyl ¥ Salilae
.(Maboudi etal., 2019) 3,5 _oges ais g 1S 0 d9d0 b )Ll
WS e w1y hdua Mels 5 el da s # oyl
by, 5l S cul uls Flasel, (Maboudi et al., 2019)
Moghadam, Kamalian, ) sgé o Juols (55970 dlsie 4 by ye
.(Orei, Badruddin Kurd, & Roshan, 2016
3y90 0y (e Sl 093 (oS Gy Bime ¢ Bl (1SS
@l mbhl Joo b g (o adie |y mbll Joo coo )l adlas
(sl Jae cpan 5l e (Amerian et al., 2021) 55, 0 oo

1- Central Phenomenon
2- Causal Conditions

3- Background Conditions
4- Intervening Conditions
5- Strategies
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Figure 2- Schematic diagram of the stages of developing the research theory
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5- Non-Weighted Supermatrix
6- Finite Supermatrix
7- Compatibility Rate
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Table 1- Pairwise comparison scale

Curdg o934 039

9 Comn dxbae doadl cous jl oluebsl (gl .ad Jools Y g ke
Wl cladiged Gl b oS W )3 asin g pldl pl ww U piia
@ b Bgle (6 pSdiged gy ol jl W AaleSs Bl (g parde
paase i dw (sly 4)la e hagh (2ly) Sl lsebl Hglate
35 0B g Syl Giagk o5 S 5 e (M L,

b Jelse s () dulie 2 i 85 o Adlidny
o9 o 295 4B 5 > it Sy 4S5 Jlain] ol 505,
I ot Nt o 3 ol 55 4 B gl 5
At Jlagd oY (g I (o5 Cluwlie p (e (sladalidus
2 ) Slulie ()55l lude (Veisi & Soleimani, 2014)
Slaolie cancoggl 4 )3 g dol Cowds +/V 5l a8 35190 plos
Dg0d dleiel ous 02l (olaidl Colps 4 lgi 0 9 0350 puize (05
WA il (A g S isu 90y ddlllas ol celdl )

5 gl p AW Gl (I35 ds po 3 5 (&S S5
oeals a8 AY & adgl lasS (jaBl 5)lge 5 Clpplis & ds gy b
SlsS” Joas (glp " 0,8 anlie 5" sy o9 3l g 2230
055zl il pagde YV Liwly pead 53 9 0 odlitul pulas 4 dsl
2 adgr glad bl gyl 4y 3,5 dadio VY g (yeads by Aol 4
WA el e Jele Slia 5 ol wad (6,93
Jele g e (slacuslun b il 0 L ocsysb 5 e
PGS Sy 5 olaill sl 5 (2B 5 (355 (Sl
2 SY 50 033 g pulie j1 3 b poe Jdoa ud ololis
235 IS (F Js2)

3- Compatibility of Paired Comparisons

Condition Weight or value
Oy ezl 1
Same preference
(¥ we) @)l 5
Slightly more preferable (more important)
5bj ool 5
High importance
(95 Wb ks Coanl ;
Very important (very strong)
llas Mols 9
Absolutely more important
el S 2468
Intermediate preferences
Source:(Guneri & Cengiz, 2009) :zo
Cl (¥)
CR = —
RI
I }‘”max -n (\c)
T oon _Al
A
}"max = Z Z ( )
AXW *)
= Amax xW 2P S Amax

«laalie S M o 95 duslio s ylo (5,85l (s ls :Cl
Pop W (B> duslio o ilo A 0}y )l ade 0S5 Amax
o9

Hossein ) wi glyswwl (Y Jeds) jIVRI dolai asls
.(Abadi et al., 2021

ploul Atlas.Ti ,Super Decision (cla,l53le 5 b (g5ll ol

9 2 & @S gl odalina (Y Jgi2) 3 & jshilen

b alio e glaas 5 38l55 Gloie b s m alie Sloj alols

bg 0 s 2o )d YV 903l 5k (ol blord jasutie il pac

Ay ol yidn Moy Sl odel Condy Hlade 4l 4 dv g
(Amerian et al., 2021) 13,5 1l (5,138 cono

Ll (uian g Conn anban jl s Gidgs cpl (S Al jo )

1- Random Index
2- Theoretical saturation
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Table 2- Average RI for matrices of different sizes

N 1 2 3 4 6 7 8 9 10
RI 0 0 058 09 112 124 132 141 145 149
Source:(Hossein Abadi et al., 2021) :xc»
090il 5k bl @W Y g
Table 3- Reliability results of the test
anlas olys Wlidlyl pus Sl Oladly slass s JS slaws 3903034 bl
The title of the interview  Number of disagreements  Number of agreements  Total number of codes  Test-retest reliability
o solas 4 6 18 66%
Third interview
e aoles 4 6 15 80%
Seventh interview
o2jlgd anlas 4 8 18 88%
Twelfth interview
e dnlas 6 8 21 76%
Nineteenth interview
F 18 28 72 7%
Total

oS slaaidly e
Source: Research findings
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Table 4- Identification of concepts and categories

3,5 Y gho
Subcategories

oo
Concepts

2ub (55913 s g (53 il
Standards for the production of processed
seeds

©lyso 9 oilgh
Terms and Conditions

e Jolgs

Environmental factors

S Jalge
Regulatory factors

8298 9 Sl
Equipment and technology
M,k pols
Stability in the seed market

Sl Jole
The human factor

W95 g 2T
Awareness and attitude

s gules 6 Cuwlw
Support from the government and other
institutions

@dlBl il p 5
Economic infrastructure

2 CoS 39
Qualitative performance of seeds

oStlol g de ye 53 4y o (glad lilinl Sl oy
Update of national seed standards in the field and laboratory
M oley g b gl libinl cols,y
Compliance with technical standards at the time of purchase
045 59l b gy el bl cle,
Compliance with standards for the production of processed seeds
Sh gl p o)las Jedlygiod 6)555L
Revision of the guidelines for the supervision of seed farms
o1 (63918 )b M jpre seho Jadllygiad 5,55k
Revision of instructions for issuing processed seed production license
S5 ol b Sl Jadlsios 3 5,555k
Revision of instructions for selection of supervisors of seed farms
G glodin CubS
Quality of seed kernels
dilaio o 0l b ,5ke 5 polio pl) 1 oslizl
The use of resistant cultivars adapted to the climate of each region
6y g)lpe CuiS
Quality of seed farms
Glas)ze syl plonil cotS’
Quality of field visits
&ilie Syl )l e 28
Efficiency of electronic monitoring system on farms
ECEN PO R NE SON S
The quality of technical and laboratory equipment
&y B3] )
Improvement of seed value
S S g 15 slaelliloil )3 (egoe pamste wlid)S 292
The presence of subject matter experts in seed production and control laboratories
Jgie 55 3,Slos
Performance of the responsible expert
e J5S g g 0y )3 S0 Sl 8 o Jol 5 5o

Cooperation and interaction between human resources in the seed production and processing chain

o1 (31,3 51 (sblse pogad > (o 030 IS o gm0 Caz (P9 s9el S Ll

Increasing the efficiency of extension activities to improve the level of knowledge of farmers regarding the

benefits of processed seeds
Az lsS o S b s ye (Bigel 093 (6155
Holding a training course related to seed control and certification
S 2l 5 U8 pslish ol jolite 4 Slaios slo )b (sl
Implementing research projects for seed pathology control and certification
ol (5513 5d Mg ausa als
Reducing the cost of producing processed seeds
Mg Caa ol O SacS 55 3959 Jeted
Facilitating the entry of knowledge-based companies for seed production
Yt oISl Sl 8 15 gt a5, Jlos
Applying the ranking of seed producing companies
S oxiSdg oS )b 5 oljyeliS 4 (Il calsy
Adequate subsidy payments to farmers and seed companies
2 1By 3k sg2g pas
Lack of a competitive seed market
P oxSaly e Jlo cundy sylul pae
Unstable financial situation of seed producing companies
oS g S y8 g oy o sl (S @Mgens gllas! (S
The complexity of granting bank facilities to farmers and seed producing companies
$39LS Y game dowy 3929 pis
Lack of agricultural insurance
Sy wiges sl g
Improved sampling
s s slanygasl plosl sl
Improving the performance of seed health tests

52800 (gladidly 1xie
Source: Research findings
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Figure 3- Development theory of wheat seed control and certification process based on fundamental conceptualization

(Habibi Nodeh, Ghorbani, Kohansal, & Abiyar, 2019)
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Table 5- Prioritization of the criteria and components of the conceptual model for the development of the seed control and
certification process

- £ s s s 039
Caglyl ullff 029 S 5 d)ls’wlf c” el shro
Priority Final Sub-criterion Incompatibility 0 I Criterion
weight rate Final
weight
1 0.49 <ok glodiun cois
Quality of seed kernels
Quality of field visit
3 01 f ﬁﬁflrw‘ugm&&_ e
Performance of the e.ec.tronfc m.onltonng system 0.08 05 Technical
4 0.07 2 psiged plo oS
Quality of sampling
5 0.05 ) S Mg de)je oS _
The quality of the seed production farm
6 0.04 walilej] Sliseerd o
The quality of laboratory equipment
1 0.44 Jetma bt IS 5 Sles
Performance of the responsible expert
2 0.34 SEPo9e paaste u"u)lf 299
The existence of a subject matter expert
3 0.09 e JS b lasye (oBi0el 0093 )13
Holding a tral'mrl?;juﬂrsgleﬂxlfted to seed control 0028 028 el
4 0.08 sy o252l fKolag, 2,Shac ' Social
The performance of the seed producer contractor
S 5 pdaw b canlize BU (1ol 392
5 0.04 The presence of an expert supervisor according to the cultivated
area
6 0.01 b ol IS 5 Shee
' The performance of the supervising expert
My sbanie g )h (98 Cad (g (Sialen pas
1 0.39 Lack of coordination between seed sales price and production
costs
2 0.23 e “"‘5“\349; bes s bl quA Cundy
' Financial status of seed producing companies
3 0.22 oA L%)?‘)s ):‘i.wtﬁb SIS ol 0.058 dbha.ﬁl.
Inappropriate pricing of processed seeds 0.17 Economic
4 0.08 ).lg oJ.Mf,\Jy dlﬁb‘s LSI):' w.s O‘})‘ uw dUa.cl
' Providing low-cost facilities for seed producing units
s 0.06 coslio 451,.b~ Jlas! N
Apply appropriate subsidies
6 0.02 _owbbaen Jlel
Application of supervisor insurance
1 057 )'\" "J«J»\JB’ dl‘a’c“{)‘:’ S 45, Jl"‘d
' Application of ranking of seed producing companies
9 0.26 . Sk a8 8, N sl
Making the seed market competitive 0.04 0.05 s |
5 008 it oS g s 5 cinllg 6 Sk . tructura

Revision of duties of seed producing companies
4 0.08 Lﬁ)’)?l‘j‘s QY?‘W );\f '\‘J? '))IJ}‘:“"I d)i’)l’
Revision of the seed standard of agricultural products

30855 gloadl : e
Source: Research findings
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Introduction

The agricultural sector in Iran holds significant importance due to its substantial capabilities and capacities.
This sector is full of risk and uncertainty. Risks and crises significantly influence producers’ behavior, shaping
both the income derived from their products and their decisions regarding input use and product supply. Since
individuals’ attitudes toward risk vary, effective risk management in the agricultural sector is a critical concern for
farmers and stakeholders alike. Risk management encompasses the application of diverse methods, tools, and
policies designed to mitigate the adverse impacts of different types of hazards. Risk and crises influence the
behavior of producers, and the outcomes of these are reflected in their effect on the income generated from products
and farmers' decisions regarding the use of inputs and product supply. People's attitudes toward these risks differ.
Therefore, risk management in the agricultural sector is a critical issue for farmers and stakeholders in this field.
Risk management refers to the use of various methods, tools, and policies to reduce the negative impacts of various
types of hazards. Strategies such as crop diversification, contract farming, producing crops in exchange for
guaranteed prices, and intercropping complementary crops can help mitigate their negative effects by spreading or
distributing risks among individuals, organizations, products, and different options. Given the importance of this
issue, the present study investigates the impact of risk aversion on crop diversification in the northern Rudpay
region of Sari County.

Materials and Methods

In this study, the degree of risk aversion is calculated using the Multi-Attribute Utility Function (MAUF)
method. This technique is based on calculating the weight of risk and, as a result, the risk aversion coefficient.
This method is based on weighted goal programming. In this research, the two-stage cluster analysis method is
used to classify the risk aversion coefficient. Finally, to examine the impact of risk aversion on crop diversification,
the Tobit model will be used. The degree of crop diversification will be analyzed using the developed Herfindahl
index. The data required for the research, such as water, land, fertilizer, and capital, were partly provided by centers
affiliated with the Ministry of Jihad Agriculture in Mazandaran Province. The rest, such as the cropping patterns
of each farmer, were collected through the completion of questionnaires and using simple random sampling in the
northern Rudpay region.

©2025 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
BY International License (CC BY 4.0).
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Results and Discussion

Based on the classification, only one farmer is considered risk-neutral. This indicates that this individual among
the farmers of the northern Rudpay region is indifferent to risk and chooses activities without considering their
level of risk. In other words, the presence or absence of risk in performing activities is not a concern for them. The
next category, which includes 24 individuals, indicates that 10% of the farmers have low risk aversion. The final
category shows that 225 individuals (90%) of the sample fall into the high-risk aversion category. Therefore, as
observed, the dominant tendency among the studied individuals is high risk aversion. This result suggests that
farmers in the region are only willing to adopt new phenomena, such as modern programs and technologies, if
they expect or anticipate a higher return compared to the current situation.

The results of the Herfindahl index analysis show that the average crop diversification index is 0.57, which,
according to various studies, is a reasonable and acceptable value. Nearly 70% of the farmers, with an index below
the average Herfindahl value, have crop diversification and include different products in their cropping patterns.
Furthermore, the results indicate that there is no significant relationship between crop diversification and the
farmer's age, while variables such as the risk aversion coefficient, the farmer's education, farm size, and the share
of agricultural income have a significant effect on crop diversification.

Conclusion

Considering that agricultural products are generally produced in a risky and uncertain environment, this study
aimed to calculate the degree of risk aversion of farmers in the northern Rudpay region of Sari County using the
Multi-Attribute Utility Function. The results from determining the risk aversion level of farmers in the northern
Rudpay region in the first part of the study show that the majority of farmers in the region have a strong degree of
risk aversion. The results of examining the impact of socio-economic variables on crop diversification show that
there is no significant relationship between crop diversification and the farmer's age. However, variables such as
the risk aversion coefficient, the farmer's education, farm size, and the share of agricultural income have a
significant effect on crop diversification. The share of agricultural income had the most significant impact on the
choice of management tools for crop diversification. Specifically, as the share of income from agriculture
increases, the likelihood of using management tools increases by 0.06%. Given the positive impact of education
and income on the use of risk management tools, it is recommended to enhance farmers' awareness through
agricultural extension programs and increase farmers' income by improving their cropping patterns.

Keywords: Certainty equivalent, Crops, Multi-characteristic utility, Risk
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Figure 1- Weight of each target prices (Source: Research findings)
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Figure 2- Survey of crop diversity of farmers in the Northern Rodpi region (Source: Research findings)
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Table 2- Statistical parameters related to the socio-economic characteristics of farmers

Skl - 63laidl Oluoguad

Socio-economic characteristics

Sl Oebe Sl

Maximum Average Minimum

(Jbo) el g
Farmer age (Year)
5 113 ot
Crop income share
(L) 4e 30 o3l
Farm size (hectare)
(JWs) eMas
Education (Year)

22 56.42 84
0.09 0.67 1
0.22 3.02 12
0 8.2 18

5udog gloazdly 1xie
(Source: Research findings)

Y/eY 290 Lmoi = e 0318l 1 Slee ¢ pizman 5l )3
And oo uL.MJ J».«a.’x: dLbJL» Sldas ) qu| 2 05)49 Dy )h'im
Gl 03 JUo A dgan )l 0 40 oyl Jwazs sl Sl (05ke &S
Slodgs YL L plod Syte sl & (60l o jd K05 (gu

5 &30 b il add o3 L F Jada 0 &S 4sSSlen

=l obbyese e ol mjs lbdeliiuwy cleMbl o
BF 93> 0ab (63 Wiged o)l (o e (Jlod (939) 5w
Sloplee oy 33 e yli 135148 cunl fpl odims lis &S 6390



VEeF s o ol P il (65,0l drasgi 3 ol 4y o YV

D3 el £5yk8 Jad 5l plisel)> ntes adllas

s Co 0dd Hguile (98 Sy Jde I Jol ol
a5 clanl —(ooladl Oluogad ol bl s yxie il
odalio LBY Joix )3 CulS g5 2 o)jysliS Blae (552 )5 Senn)
VIR

=y el e S o S5 1y wiges S 1 doyd ¥Y Ly
Al clyy el grie o & amd e oL |y (sl oS
Al o pSlas oly; phao b pols dslllas o pel5 aoyo VF
3 G Oomen el Candy o yd [EY )5 del)d mpw Sl
Syt <ol J Gliadel)s whew cdalllas 3590 (1j)9liS 10> 0O
3y90 3,8l placl (ise aed o Ll &S cul 0dgr (ke Hlade

ColS £95 (59 32 015 9UiS loin] — gLl Clwogad 5 Bl (552 )5 Sy 42 )3 51 0 jgmuilisr gamr 5y 5 Jools gl Y Jgo
Table 3- Results from the regression of the degree of absolute risk aversion and the socio-economic characteristics of farmers
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Source: Research findings
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Introduction

Rice is one of the oldest and most important cultivated crops and consumed food items in the world, and half
of the world's population depends on rice as a staple food. This product is of great importance in the food basket
of Iranian households, and as a basic and strategic commodity, its supply through domestic production and imports
plays an important role in ensuring the country's food security. Over the past two decades, the Iranian rice market
has undergone notable transformations. The increase in rice imports, coupled with a decline in domestic
production, has gradually diminished the share of Iranian rice in household consumption baskets. Imported rice,
particularly from neighboring countries like India and Pakistan, has gained popularity due to its competitive
pricing, adequate quality, and effective marketing strategies, replacing domestic rice in many cases. These trends
have raised significant concerns about whether such changes signal a fundamental shift in consumer preferences
or merely reflect temporary market dynamics influenced by external factors. The objective of this study is to
critically analyze the stability of consumer preferences for rice in lIran using advanced non-parametric
methodologies, specifically the Weak Axiom of Revealed Preferences (WARP) and the Generalized Axiom of
Revealed Preferences (GARP). By doing so, the study seeks to distinguish between structural changes in consumer
loyalty and transient factors shaping consumption patterns.

Materials and Methods

This research investigates consumption preferences for domestic and imported rice over a twenty-year period,
from 2003 to 2022. The analytical framework includes constructing normalized WARP matrices to evaluate the
adherence to revealed preference principles, coupled with statistical tests like the Kruskal-Wallis test to assess the
stability and coherence of consumer choices over time. Price and per capita consumption data for domestic and
imported rice were meticulously sourced from national databases, normalized using grain-specific consumer price
indices to account for inflationary effects, and analyzed computationally using MATLAB software. This
methodology allows for a comprehensive exploration of preference dynamics while ensuring the robustness of
statistical evaluations. In addition to quantitative analyses, the study considers qualitative aspects of consumer
preferences, including cultural and economic factors that may influence purchasing decisions.

Results and Discussion

The results indicate a strong resilience in consumer loyalty towards domestic rice, despite temporary increases
in the market share of imported alternatives. Four instances of violations in consumer preferences were observed
during the study period; however, these violations were determined to be transient and attributable to non-
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systematic shocks, such as seasonal consumption trends, temporary price fluctuations, or short-term economic
pressures. The Kruskal-Wallis test confirmed the stability of consumer preferences by indicating no statistically
significant structural breaks. Similarly, GARP analysis validated the rationality and consistency of consumer
behavior, as all violations remained within the acceptable margins of measurement error, suggesting no deviation
from stable preference patterns. These findings align with previous studies examining consumer preferences,
reinforcing the notion that Iranian consumers exhibit steadfast loyalty to locally produced rice. Moreover, the study
highlights the temporary nature of market pressures favoring imported rice, emphasizing the opportunity to
reestablish the competitive edge of domestic rice through targeted interventions.

Conclusion

The findings of this study highlight the persistent preference of Iranian consumers for domestic rice over the
past two decades, despite competitive pressures from imported rice in terms of price and quality. To promote the
sustainable growth and competitiveness of the domestic rice industry, this study proposes several strategic
recommendations:

Keywords: Consumer preferences, Generalized axiom of revealed preferences, Iran, Rice, Weak axiom of
revealed preferences
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1- Weak Axiom of Revealed Preference
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3- Generalized Axiom of Revealed Preference
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1- Acyclic Enticement
2- Generalized Exact Affine Stone Index
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3- Direct Revealed Preference
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1- Spanning partition
2- Kruskal-Wallis
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3- Revealed Preference (RP)
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2- Strong Revealed Preference (SRP)
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Adjusted average price of
domestic rice - kg in Rials
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Adjusted average price of
imported rice - kg in Rials

1382 43 14
1383 37 14
1384 39 17
1385 37 6

1386 37 15
1387 28 19
1388 29 17
1389 33 14
1390 25 20
1391 31 17
1392 31 25
1393 29 15
1394 29 9

1395 35 10
1396 23 15
1397 25 19
1398 29 19
1399 21 12
1400 18 10
1401 17 20

3109 1008
2907 1023
3018 1056
2559 936
2865 987
4066 942
3498 1438
3148 1267
2144 822
2609 870
3113 1145
2735 1453
2501 1108
3612 980
3510 1190
3310 1208
3545 1182
3438 989
3741 1603
3267 1013

Source: Research findings
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Table 6- Results of the Violat matrix regarding violations that occurred in the GARP method

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
110 0 0O 0OOOOOO O O O OO O O O O o0 o
2|10 0 0 OOO O OO O O 1 0 0 o O o O o0 o
3/0 0 000 O0OOOOO O O O0O O O O OO0 0 o
4/0 0 00O O0OOOO0OO O OO O O OO0 O0 o0 o
510 0o 0 0OOOOO0OO0OO0O O O O O O0O O O o0 o0 o
6/0 0 0OOOOOO0OO0OTO0O O O OO O0O O O o0 o0 o
7/0 0 0 OOOOOO0O 0O O O O O O0O O O O 0 o
8/0 0 0OOOOOOO0O 0O O O OO O O O0O O o0 o
910 0 0OOOOOOO0OO0O O O OO O0O O O0O O o0 o
10/0 0 0O 0OOOO OO O O O OO O O O 0 0 o
117/0 0 0 0 0O OOOO O O O OO OO O 0 o0 o
12/0 1. 0 0 0 0OOOO O O O OO O O0O O o0 o0 o
13/0 0 0O 0OOOO OO O O O OO O O0O O o0 o0 o
40 0 0O 0OOOO OO O O O O O 1 0 1 0 0 o0
15/{0 0 0 0O OOOO O O O O0 O 1 0 0 0O O 0 O
660 0 0O 0OOOO OO O O O O O O 0 o0 1 0 O
7/0 0 0 O OOOO O O O O O 1 0 O O O 0 O
18/0 0 0O 0OOOO OO O O O O0 o0 o 1 0 O 0 O
19/0 0 0O 0OOOO OO O O O OO O O O 0 0 o
2000 000 0OOO OO 0O O OO O0O O O0O O O 0 o0
Source: Research findings e (slaaidly 5l
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Table 7- The results of calculating the generalized Afriat Index

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1 1 09 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
12 1 0.98 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
14 1 1 1 1 1 1 1 1 1 1 1 1 1 1 099 1 09 1 1 1
15 1 1 1 1 1 1 1 1 1 1 1 1 1 o097 1 1 1 1 1 1
16 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 o097 1 1
17 1 1 1 1 1 1 1 1 1 1 1 1 1 099 1 1 1 1 1 1
18 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 09 1 1 1 1
19 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Source: Research findings
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Introduction

Medicinal plants, as a group of plants originating from natural resources and possessing therapeutic properties,
play a remarkable role in health, employment, and economic development of the human being. The cultivation of
medicinal plants has garnered significant attention in recent years in the Mazandaran Province, particularly in rain-
fed farmlands. These cultivations could generate considerable added value within the sustainable agriculture
framework, increase farmers' income, and, as a result, mitigate rural-to-urban migration. Nevertheless, despite
efforts to develop these cultivations, various challenges still exist in their sustainable development pathway.

Materials and Methods

This study aimed to identify the development pattern of medicinal plant' cultivation in the rain-fed farmlands of
Mazandaran Province. To do so, the grounded theory was employed for data analysis. The study population
comprised 16 experts, specialists, and pioneering farmers who were actively working in the medicinal plants' field
of Mazandaran province and were selected through a purposive sampling method. Data were collected through in-
depth semi-structured interviews and analyzed using MAXQDAV24.4.1 software. A three-stage conventional
content analysis process, including open, axial, and selective coding, was utilized to recognize the relationships
between components and factors that influenced the development of these cultivations. According to the findings,
five main components influencing the development of medicinal plant cultivation were detected in the rain-fed
farmlands of Mazandaran Province.

Results and Discussion

The first and most important detected component was "the causal conditions' component”, which included the
following subcategories: the role of medicinal plants’ cultivation in employment, added value, the improvement of
agricultural economics in the rain-fed farmlands, production management and expansion of processing companies
active in the medicinal plants’ value chain, and finally focusing on cultivation of sustainable, industrial, and high-
demand medicinal species. Farmers require accurate information and technical support for the successful cultivation
of medicinal plants, which should be provided by governmental and private institutions. The second obtained
component was named the contextual conditions' component"”, which was primarily attributed to the following
subcategories: market challenges, ecological and environmental capacities of the rain-fed farmlands used for
medicinal plants' cultivation, climatic capacities, suitable lands of the province, and weaknesses in processing and

©2025 The author(s). This is an open access article distributed under Creative Commons Attribution 4.0
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supplementary industries. Mazandaran Province has extraordinary potential for cultivating various medicinal plants
because of its climatic diversity and suitable soils. Furthermore, noticeable market opportunities for medicinal plants,
especially in the pharmaceutical and food industries, would motivate farmers to grow larger amounts of them on their
farms. The third component was called "intervening conditions, which was predominantly attributed to the following
subcategories: selecting compatible plant species with the region's ecosystem, the necessity of farmers' financial and
institutional support, difficulties in trading medicinal plants, and eventually structural and planning challenges. The
lack of advanced processing industries and weaknesses in the marketing of medicinal plants are among the
distinguished bottlenecks preventing farmers from exploiting these plants. The fourth component was determined as
the strategies' component”, which included the following subcategories: empowering farmers, education and
extension of sustainable cultivation, utilizing mechanization in agriculture, providing financial facilities, supporting
farmers through guaranteed purchases, and modelling and showcasing medicinal plant cultivation in the model sites
and pilot projects. The use of modern agricultural techniques and continuous training of farmers can reinforce the
cultivation of medicinal plants. Furthermore, financial support and improved access to financial resources,
particularly for small- and medium-sized farmers, are indispensable. The fifth component was identified as "the
consequences' component”, which referred to the following subcategories: improving sustainable employment,
utilizing specialized human resources, and developing the economic situation of rural communities. Developing
medicinal plant cultivation could lead to employment generation in various sectors, including the production,
processing, and marketing of medicinal plants, and could improve farmers' livelihoods and reduce their migration
rates.

Conclusion

Based on these findings, a comprehensive and multifaceted approach is necessary for the sustainable
development of medicinal plant cultivation in the rain-fed farmlands of Mazandaran Province. In addition,
strengthening infrastructure and processing industries, financial support, and required facilities should be
considered by both the government and private sectors. Developing stable markets through guaranteed purchases
and establishing strong supply chains can effectively reduce production risks. Education and extension of
sustainable agriculture, and adoption of modern technologies are also crucial factors that are compulsory for the
success of these cultivations. Ultimately, considering the favorable ecological conditions and existing potential of
Mazandaran Province, the development of medicinal plant cultivation can be regarded as a suitable solution for
the economic and social development of this province.

Keywords: Dryland farming, Extension and education in medicinal plants' cultivation, Marketing, Processing
and added value of agricultural products, Sustainable agriculture
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Figure 1- Theoretical framework of the research (Corbin & Strauss, 2014) for the development of medicinal plant cultivation
in rainfed lands
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Table 1- Demographic characters of respondents
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Figure 2- Open code frequency — Mazandaran model (MAXQDA)
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Figure 3—- MAXQDA output of components and categories in the grounded theory model
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Figure 5- MAXQDA output of open codes and categorized themes under strategies
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Figure 6- MAXQDA output of open codes and categorized themes under contextual conditions
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