Journal of Agricultural
N ecen Economics & Development

of Mashhad

(Agricultural Sciences and Technology)

ISSN:2008-4722

Contents

Investigating the Factors Effecting the Economic Value of Hyrcanian Forests Ecosystem Services
(Case Study: The Value of Flooding Control) 1
H. Amirnejad, S. Hosseini

Dynamic Analysis of Economic, Environmental and Social Dimensions of Agricultural
Sustainability in Iranian Provinces with the Approach of Indicators 17
M. Salehnia - M. Rafati

Asymmetric Effects of Exchange Rate and Oil Price Changes on Food and Agricultural
Product Prices in Iran: Application of NARDL Approach 35
Gh. Layani - S. Mehrjou

Affecting Factors on Households Extra Willingness to Pay to Whole Wheat-Grain Bread in
Tabriz City 49
F. Taghavi - B. Hayati - M. Ghahremanzadeh

An Analysis of the Value Chain of the Chicken Industry based on the Porter Model
(Case Study: East Azerbaijan Province) 65
P. Rezaie - A. Mahmoodi - T. Sharghi

Proposing the Structure of a Multi-Objective Mathematical Programming Model with
Water-Food-Energy Nexus Approach for Crop Production 83
E. Ahani - S. Ziaee - H. Mohammadi - M. Mardani Najafabadi - A. Mirzaei

The Effect of Marketing Mix on Brand Equity in Saffron Industry 103
A.R. Konjkav Monfared - A. Jamadi - Z. Doaei - A. Haghbin




S3y9LWiS dxwgi g alidl A i

-

(55,9W8 @luog pgle)

o 26524
gl g olidad agle &ylhs )
73/10/19
1402 g

laJLm.‘d

o ladd (otid g5 — sale 40 9

aidls als jaads T cale’ du it da T ol g3 cale™ daya (gl Hle Sl pdis aals A398 Jlw 3l e &3 g da gucne (bl 43

(agiin o 053 o€l ) Ul pais 45335 — ol
(agiin 90,8 s8310) (555 LS olatsl - lil

(i sy s LE313) 5 5LES oLanl - i
(5t 510) (5 sLES oleaisl - sl

(dcten (s s b SE8310) (5 5LES SLoZBl ~ sl

(g (o508 ol&3l) (65, 5LaS aleasl - il

(s o€831) 555 5 LES w38l = sl

(oo daddS 51 LI o€l - i

(5t 510) (533 sLbS oleaisl — sl

() o) (55 5LES slomisl — licad

(IS5 0T (ST ol&eal) (55, 5LES suStils - sl

(dcten (s s b SEE10) (5 5LES SLenZBl ~ sl

(dcten (s sh SE810) (5 5LES SLonZBl ~ sl

()5 it gt o313) (555 5LES oLaisl - i
(Oladsa and plio 5 5o5WS o gle sluaily) (55,5laS slasl = Ladily
(dcten (s s b SEE310) (53 5LES SLonZBl - sl

(ol amb plis 5 5355l asle sl a31) (5 555LES sluatsl = ;Ladils
(o o s 21€2510) SLTBl - i

(5t 5810) (55 LbS olasisl — sl

(Agiin (o 90,8 sl&ls) wlatdl - Hludals

(I ol ¢SS o&8310) 5 5LS sloZdl - sl

21/2015
aal g oylati Lo
68/4/11
37 ula
NV PPPREE Y (- K Hlie) ales
saly s L, (g a0
hsiald sl Sy
o Al S slael
daal (s S|

dans (80 putids
ssane (SAIS | sils
oBoT il 5

- RPENI

lasds (5,0

st (olu)

) oM

O a3 G lLuli
Ssans (Sbo (> sro
ablS b Hus

osbie (Al

Lasale ol S

e e (Ol gl
O e« ale (5990
Ol sles (o

Syrens 8 (Sles

2 ol Jae

Sgdin (g 903,58 &A1y : pdils

1163 gwy Gguiwo ILTT5 iy oS - ageiien 1 LS
Gl amwgd g olail ay i code O s Als s (6,9LhS cusiilo

Jead2@um.ac.ir

S g i) Gy

Cacl ouds dalad Jals dllis oy go au hittps://jead.um.ac.ir/ cul jo o pdis Gl

gl oo piiiia g Gila (Jlu ju o laci4) doliliad &) gus 4 da i (3



Ql?)M

3 (S J 557 5301188580 dnlllan) S pdd S Ko  otumwss | Oboas (sl w35l » J3o Jolge owip
RSN
19 b sl 3,595 b ol pf GOkl 38 (&3)9lis” (S lml cloix! 9 o Cuw ) (SOLaiB! dlal (Sbgy uloxs

20 e L el L

3T (o giogs i) Cun sl 1001 58 G309l DY gamo 9 (108 g0 Cuned S S 9 31 E 5 Dl ORGSO 1
(S 00 juS” Slaadds b

e o= U ol

51 a5 seh 00 ol puiF o6 Gl ByIgils Slol oo 1op & bli p S50 Jolge
0305 Ola g dames = Sl Al DL = Oledbs (5585 w3 5

67 (B OlomlsdT Ol 1dadllan 3)50) 581 Jto (ulel g2 & 0 Carivo (3351 0 23 el
G epplb m goseme Jadlpl - SLS5 ey

8 123 DYgazme Mg (Sl 6551~ 108 DT Cunod 3,595 b B iz (Db S a4by Jhe o Sleidy
@i e malT o Gl o ibas = (glars oz = JLs Olali = aT 44l

105 Of ) Camieo 33 N3 0309 B33l 3 2013k e 55T
om o e = gles Shble o= dex Jo = 3 a 5SS Lo el



Journal of Agricultural Economics & Development

Homepage: https://jead.um.ac.ir %;};4

Research Article
Vol. 37, No. 1, Spring 2023, p. 1-16
ET

Investigating the Factors Effecting the Economic Value of Hyrcanian Forests
Ecosystem Services (Case Study: The Value of Flooding Control)

H. Amirnejad'~'*, S, Hosseini?

Received: 21-11-2021 How to cite this article:
Revised: 25-12-2022 Amirnejad, H., & Hosseini, S. (2023). Investigating the Factors Effecting the
Accepted: 24-01-2023 Economic Value of Hyrcanian Forests Ecosystem Services (Case Study: The

Available Online: 24-01-2023 Value of Flooding Control). Journal of Agricultural Economics &
Development 37(1): 1-16. (In Persian with English abstract).
http://doi.org/10.22067/jead.2023.73761.1102

Introduction

Flood is a phenomenon that occurs almost in most regions of the world and causes significant damage to human
life and ecosystem. Forests are one of the necessary things to prevent damages caused by floods, but the conditions
are not enough. Therefore, it is important to use an economic tool to manage and protect the Hyrcanian forest
ecosystem in order to reduce flood damage in the coming years. Currently, there are various tools in this field that
must be carefully chosen and it is not possible to use one tool in all ecosystems of the world. Payment for forest
ecosystem services (PES) is one of the economic tools of forest management and protection by providing direct
incentives to stakeholders to improve its ecosystem functions and services. Therefore, in comparison with other
market instruments of environmental protection such as environmental taxes which may cause a reduction in the
production of various economic sectors and as a result reduce the income of producers and finally lose their
motivation. The Payment for Forest Ecosystem Services (PES) program not only does not reduce income, but also
increases income for the beneficiaries of forest ecosystem services and thus creates incentives. Payment for
ecosystem services is a two-way transaction and is completely voluntary. In this transaction, there must be at least
one buyer and one ecosystem service provider provided that the ecosystem service provider continues to offer that
service. The logic of PES schemes is that the beneficiaries (people who benefit from ecosystem services) are asked
to protect the providers of ecosystem services (such as public or private organizations) who work to protect, restore
and natural ecosystem management is to pay for better management and protection of these ecosystems. This
payment may take place at the local, national and global level. Studies show that among the various factors
influencing the occurrence of floods, excessive exploitation of forests and changes in the use of forest lands are
the main causes of floods. But few studies have been conducted on the role of PES plans to protect natural
ecosystems to prevent natural hazards such as floods. Therefore, considering the importance and extraordinary
value of natural forests in the region in reducing flood damage, the purpose of this study is to investigate the
preferences of residents affected by recent floods in Mazandaran province in the form of payment for ecosystem
services (PES) scheme and to identify the factors affecting the acceptance of PES scheme to reduce flood damage
by conservation the Hyrcanian forests ecosystem using the choice modeling approach (Choice Experiment (CE)
and the multinomial econometric model. The Choice Experiment is one of the methods of valuing stated
preferences, which is very suitable for analyzing the importance of different features of a product or a policy.

Materials and Methods

To achieve this goal, the Choice Experiment method and multinomial logit econometric model were used. The
features studied in this method include forest management, watershed management, land use management
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(preventing forest land use change), payment method, contract duration and payment amount (price). Also, the
statistical population of the study includes the affected-floods residents in three parts of the center, east and west
of Mazandaran province. Research data were obtained by field survey, random sampling and 110 choice
experiment questionnaires in summer 2020. Socio-economic variables in the study include age, gender, job,
education, PES awareness, expenses and income of the affected-floods residents.

Results and Conclusion

Based on the study results, the willingness to pay of households affected by floods for conserving the Hyrcanian
forest ecosystem to reduce flooding through land use management is as follows: for changing the status quo, it is
36,140 Rial per month; for improvement status, it is 68,910 Rial per month. Additionally, for contract duration
and payment method, the willingness to pay is 150,150 Rial per month. The study findings also indicate that
affected-floods residents prefer to make cash payments in the long-term to conserve the forest ecosystem and
mitigate flooding. Furthermore, when examining the impact of various socio-economic variables on the residents'
willingness to pay, it was found that age, gender, education, expenses, income, and awareness of Payment for
Ecosystem Services (PES) have a direct positive effect on their willingness to pay. Considering these results, it is
recommended that forest conservation programs in the Northern provinces place importance on the mentioned
factors to encourage people's participation in forest conservation projects. This will facilitate the implementation
of the PES scheme and enhance the success of forest conservation efforts.

Keywords: Choice experiment, Flooding, Multinomial logit, North forest, Payment for ecosystem services
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Table 2- Results of multinomial logit model and estimating the effect of socio-economic variables with multinomial logit

model
.. R S Caby o bl
g2 o g sbre A1yl 7 (P>[2)) nad
Variable Coef Std Err (SE) WTP (Rial)
JSox o pe -0.78205 0.542 -1.44 0.149 -48880
Forest management
25l Slloe 021713 0.486 045 0.655 13570
Watershed management
5| Co
W ) e 0.57816 0.451 1.28 0.200 36140
Land use management
1,6 & .
A3 e Jsb 110251 0.632 1.74 0.081* 68910
Contract duration
el i) 2.40242 0.694 3.46 0.001%** 150150
Payment Method
Cas® ) -0.00016 0.000 -11.63 0.000%=* -
Payment amount (price)
Log Like lihood:-532.23 LR chi? (41):1261.46 Pseudo R?>=0.37 Prob >chi? = 0.000 N of Obs=960
AIC: 1076.5 BIC: 573.43
Jize I
Interaction terms
W Gyl Suze Bl >l z (P>[2])
Variable Coef Std Err (SE)
SRz copde # Comin 0.350 0.204 171 0.087*
Forest Management x Gender
S opre w cloks (2] 0.158 0.089 177 0.077*
Forest Management XPES awareness
sl Sllos # Hloas 0.028 0.014 1.98 0.048*
Watershed management x Education
Gl clles % 7yl 7.41x10°8 1.82x108 2.58 0.010%=*
Watershed management x Expenditures
U GlE Cape # o -0.014 0.007 -1.92 0.055*
Land use management x Age
S ) s e el 1.44x10° 6.54x10° 2.20 0.028*
Land use management x Income
B8 e Jobo s oy 0.022 0.010 213 0.033*
Contract duration x Age
3yl e Jobo s Lol 1.75%10° 0.14x10°® 1.92 0.055**
Contract duration x Income
calyy by # oless ) 2] -0.194 0.115 -1.69 0.092
Payment Method x PES awareness
b Sl 02 0.000™ 4.07 0.544 2212
Cons
Log Like lihood: -966.77 LR chi? (41): 1261.46 Prob>chi?= 0.000 Pseudo R?=0.37 N of Obs= 2640
AIC: 1973.6 BIC: 1090.86
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Introduction

Agriculture and its products play a crucial role in sustaining human life. The introduction of the green revolution
has greatly enhanced agricultural productivity worldwide by providing irrigation water, introducing improved crop
varieties, and utilizing inorganic fertilizers and pesticides. These technologies received substantial public support,
leading to significant advancements in agricultural practices. However, the benefits of the green revolution were not
equally distributed among all farmers. Large and medium-scale farmers, who had the financial means to afford inputs
and equipment, reaped the highest rewards in terms of production and income. Additionally, the excessive use of
inorganic fertilizers resulted in soil and water quality degradation, posing a threat to the sustainability of the economic
and social progress achieved through the green revolution. Nevertheless, it remains uncertain whether these challenges
also apply at the sub-national or provincial level. By evaluating the level of agricultural sustainability, analyzing the
trends in agricultural development, and identifying potential threats, it becomes possible to formulate practical plans
for improving sustainability within the agricultural sector. The aim of this study is to assess indicators related to
economic, social, and environmental dimensions of agricultural sustainability at the provincial level in Iran.

Materials and Methods

The assessment of sustainability of agriculture requires determination of meaningful indicators covering
economic, social and environmental dimensions. Selection of indicators used in this study was based on relevance
of the indicators and availability of secondary data. To achieve the purpose, the latest available information of the
statistics of the Ministry of Jihad Agriculture, the results of the labor force survey of the Statistics Center of Iran
and the statistical yearbooks of different provinces were used. In terms of measuring environmental sustainability,
indicators of crop diversification, use of organic and inorganic fertilizers and pesticides were selected. The specific
indicators used for the analyses in the economic dimension were change in overall crop production (Quantum
index of agricultural production) and stability of crop production. The stability of crop production refers to
maintaining a certain minimum level of production or a steady increase in production as compared to the base
year. The stability of production of major crops was analyzed using the Shapiro-Wilk (SW) normality test and one
sample t-test. In the social dimension, indicators of rural labor employment and rural food security were used.
Based mainly on secondary data, covering the period of 2005/06-2018/19, each dimension of sustainability was
analyzed using selected indicators.
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Results and Discussion

The analyses conducted in this study revealed several significant findings. Firstly, the majority of provinces in the
country demonstrated a favorable situation in terms of crop diversification, as indicated by the Herfindahl index. This
suggests a wide variety of crops being cultivated in these regions. However, there was a notable variation in the use
of inorganic fertilizers per unit of land across the country. Furthermore, more than 60% of the country's soils were
found to have less than one percent organic carbon, highlighting the need for optimal application and management of
organic fertilizers, particularly in Golestan province. The study also identified a high rate of pesticide usage in the
northern and southern provinces of the country, indicating potential concerns regarding pesticide management and
environmental impact in these regions. Additionally, the analysis revealed either a consistent trend or a significant
decrease in the Quantum index of agricultural production in most provinces. This suggests a potential stagnation or
decline in agricultural productivity over time in these areas. Moreover, there was a significant decrease in the
employment rate of the rural population in Chaharmahal and Bakhtiari province. This finding implies potential shifts
in employment patterns and economic dynamics in rural areas. Lastly, the study highlighted the significant share of
food expenses in the income of the rural population in Sistan and Balouchestan province, underscoring the importance
of addressing food security and affordability challenges in this region. Overall, these findings provide valuable insights
into the current state of agricultural sustainability and development at the provincial level in Iran.

Conclusion

Based on the findings of this research, it can be concluded that regional differences exist in agricultural
sustainability within Iran. In light of this, it is recommended to develop effective regional agricultural policies that
are based on local-level research. This approach would enable a comprehensive understanding of the
environmental concerns and specific needs at both the local and provincial levels. Furthermore, it is suggested to
revise the agricultural extension structure to incorporate need-based services, improve the dissemination of
information, and provide farm-level trainings. This would ensure that farmers have access to the necessary
resources and knowledge to enhance their agricultural practices. The study emphasizes the importance of
maintaining a balance among the three tiers of agricultural sustainability. Merely focusing on improving one or
two tiers would not be sufficient to ensure the overall sustainability of the agricultural sector. Therefore, effective
interventions should address economic, social, and environmental aspects simultaneously. Specific interventions
proposed in the study include the development of biological pest control methods, particularly for rice and
tomatoes. Indirect subsidies for organic and biological fertilizers and pesticides are also recommended.
Conservation and management of soil and water resources are crucial for stabilizing production. Additionally,
diversification of income sources and livelihood options for smallholder farmers, especially in Sistan and
Balouchestan and Kordistan provinces, is recommended to enhance their resilience and sustainability. By
implementing these recommended interventions, it is anticipated that agricultural sustainability in Iran can be
improved, ensuring a more balanced and resilient agricultural sector.

Keywords: Economic sustainability, Environmental sustainability, Engel ratio, Herfindahl Index, Quantum
Index of agricultural production, Social sustainability
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Figure 1- Provinces with the highest and lowest Herfindal index during 2005/06-2018/19
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Figure 3- Provinces with the highest and lowest average amount of organic fertilizer per hectare during 2005/06-2018/19
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Figure 5- Provinces with the highest and lowest Quantum index during 2006/07-2018/19
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Table 1- Shapiro-Wilk test results for Quantum index (reference year: 2005/6)

Ot 2o NEHEESR Sl e gdaw

Provinces Statistic Degree of Freedom Significance
East Azerbayjan s, ;lxb,d 0.921 13 0.257
West Azerbayjan ¢ beb,d 0.942 13 0.488
Ardebil ) 0.912 13 0.198
Isfahan ;laol 0.936 13 0.404
Alborz ;,J! 0.916 8 0.396
Ilam ) 0.977 13 0.961
Boushehr ;a4 0.98 13 0.981
Tehran 45 0.907 13 0.166
Chaharmahal&Bakhtiari ¢ Lo 5 Jlxe Hle 0.955 13 0.684
South of Khorasan g bl 0.961 13 0.771
Razavi Khorasan sss, bl 5 0.911 13 0.187
North of Khorasan Jles L3 0.981 13 0.984
Khouzestan ;.45 0.921 13 0.261
Zanjanbs; 0.883 13 0.078
Semnan ;Lo 0.937 13 0.42
Sistan&Balouchestan ;e b o ¢yl 0.769 13 0.003
Fars ., 0.971 13 0.906
Gazvin g3 0.936 13 0.414
Qom 3 0.981 13 0.985
Kordistan ks, 0.893 13 0.104
Kerman :le,s 0.957 13 0.706
Kermanshaholsle s 0.903 13 0.145
Kohgilouye&boyerahmad.aes! s 5 4,5L5%eS 0.97 13 0.897
Golestan ;.5 0.959 13 0.747
Guilan M35 0.847 13 0.026
Lorestan ;b ) 0.914 13 0.206
Mazandaran ,;l 0.943 13 0.505
Markazi ¢S 5o 0.972 13 0.923
Hormozgan 45 ;o » 0.954 13 0.663
Hamedan lsen 0.964 13 0.819
Yazdsj 0.936 13 0.408
South of Kerman o, gi> 0.976 13 0.952

5.5 claaidl :isle
Source: Research findings
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Table 2-One sample T- test results for Quantum index (reference year: 2005/6)

Ol 2, bof Sld e el §
Provinces Statistic Significance Interpretation
East Azerbayjan .5 )bl -5.401 0.0002 Significant Decrease s jzo jials
West Azerbayjan ¢ ool 0.549 0.593 Constant (cub) s gxe pe i)l
Ardebil o)) 1.305 0.216 Constant (cub) jlo jxe pe yiol38l
Isfahan ;éo! -7.004 0.000 Significant Decrease )ls_ixe ials
Alborz ;,J 2.444 0.044 Significant Increase )ls_jxe (yio!33!
Ilam 3| -1.575 0.141 Constant(c.ob) s ixe pé ials
Boushehr ,qq 9.292 0.000 Significant Increase )ls_jxe (yio!33!
Tehran ;)5 -8.372 0.000 Significant Decrease )ls_ixe ials
Chaharmahal&Bakhtiari s lise ¢ Jw jle -5.162 0.000 Significant Decrease )ls_ixe ials
South of Khorasan g o\l 3 3.25 0.007 Significant Increase ls_sze yio!38!
Razavi Khorasan ¢z, ol 5 -5.548 0.000 Significant Decrease s jxe ials
North of Khorasan Jles )bl 5 -3.258 0.007 Significant Decrease l> ixo yials
Khouzestan ;. ;45 1.75 0.106 Constant(cob) s sme pé yiol38l
Zanjan ;>s; 3.047 0.01 Significant Increase ls_sze (yio!38l
Semnan ;Lo -3.931 0.002 Significant Decrease s jxe ials
Sistan&Balouchestan ;e sb ¢ b - - -
Fars ., -1.443 0.174 Constant(cob) Jls sz pe ials
Gazvin 438 3.057 0.009 Significant Increase ls_zxo (yi!38l
Qom 43 -9.248 0.000 Significant Decrease s jxo yials
Kordistan k. ,s 0.237 0.817 Constant(c.ob) o gxe pé il
Kerman ;oS 3.065 0.009 Significant Increase s sxe )38l
Kermanshaholal s -3.221 0.007 Significant Decrease s jxe als
Kohgilouye&boyerahmadass! ,4 ¢ 455LSeS -4.889 0.000 Significant Decrease s jxe als
Golestan k.5 1.028 0.324 Constant(cob) s sxe pé yiol38l
Guilan M5 - - -
Lorestan ;l ) -1.274 0.227 Constant(cob) jbixe pé jials
Mazandaran 45l 3.313 0.006 Significant Increase s sxe )38l
Markazi ¢S o -1.908 0.08 Significant Decrease s _ixe jzals
Hormozgan 5 ;. ,» 5.938 0.000 Significant Increase ls_zxo (yi!38l
Hamedan ues -0.741 0.473 Constant(cob) o gz pé yials
Yazdsj -5.415 0.000 Significant Decrease )ls_ixe jzals
South of Kerman ;l,s" < g 1.712 0.112 Constant(cob) I jze pé yiol38l

saivd glaal sl
Source: Research findings
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Introduction

Despite the positive effects of the liberalization of economic activity around the world, the Iranian government
still has a major share in the country's economy. However, almost all economists agree on the low efficiency of
government economic activities. Restricting government involvement in these activities is a move that has been
proposed and pursued by the World Bank and other global economic organizations, especially in recent decades.
One of the policies recently proposed to reduce government interference in the Iranian economy is the elimination
of 42,000 Rials in the country. But reducing government interference in agricultural activities can have many
positive and negative effects. One of these effects could be rising food prices. In recent years, the frequency of
large food price increases has accelerated around the world. Due to the dramatic changes in food prices, there have
been numerous studies postulated that the exchange rate and crude oil price instability are the main determinant
of the food price crises in different countries. The exchange rate is at the center of the policy debate in both
developed and developing economies. Therefore, the purpose of this study is to investigate the asymmetric effects
of exchange rate changes on food price fluctuations in Iran. For this reason, the NARDL approach has been used.

Materials and Methods

Due to the possibilities of asymmetric impact exits between the underlying variables (exchange rate and food
price), the asymmetric Non-linear Unrestricted ARDL proposed by Shin et al. (2014) is widely used by the
researchers, such as Ibrahim (2015) and Abdlaziz et al. (2016). The main purpose of this test was to test for the
presence asymmetric effects in both long- and short-run relationships between economic time-series. Shin et al.
(2014) applied the positive and negative partial sum decompositions to test the asymmetric effects. This
asymmetric Unrestricted ARDL cointegration approach which allows the joint analysis of non-stationarity and
non-linearity issues in the context of an unrestricted error correction model (ECM). In this study, in order to
investigate the asymmetric effects of currency shock on food prices, the model introduced in the study of Wong
and Shamsdin (2017) was used:

Lnfcpi, =a+BLEX"t +B1LEX ¢ +
B;LPOIL +B,LPOIL +B,LPgdp, +B,LT,
Lnfppi, =a+pB "1 LEX"t +B1LEXt +
BsLPOIL +B;LPOIL, +B,LPgdp, +B,LT,
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Results and Discussion

The findings of the study indicate several important relationships between key variables (oil price, per capita
GDP, exchange rate, and trade liberalization) and food prices in Iran. Firstly, the study reveals that these variables
exhibit long-run cointegration with food prices, suggesting a significant relationship between them. Secondly, the
Unrestricted NARDL model demonstrates that exchange rates have a significant long-run asymmetric impact on
food price changes in Iran. This implies that changes in the exchange rate can have a varying effect on food prices,
depending on whether the exchange rate is appreciating or depreciating. Thirdly, the study finds that while long-
run and short-run changes in oil prices do not have a significant impact on food prices in Iran, the long-run growth
of per capita GDP and trade liberalization do have a significant impact on food price fluctuations. Specifically, the
coefficients of the exchange rate variables indicate that a 1 percent increase in the exchange rate results in a 0.32
percent increase in the consumer food price index and a 1.05 percent increase in the producer food price index in
the long run. The asymmetric impact of the exchange rate on Iranian food price fluctuations suggests that
policymakers should prioritize stabilizing the national currency to manage the movement of food prices. This
implies that economic policymakers, who aim to reduce inflation, protect vulnerable populations, and ensure food
security, need to consider currency stability in their decision-making process. In addition to price liberalization,
supportive policies should be implemented to prevent economic barriers to accessing food. Overall, these findings
highlight the importance of understanding the relationships between key economic variables and food prices in
Iran, and the need for policymakers to take these factors into account when making decisions regarding inflation,
food security, and supporting vulnerable populations.

Conclusion

In this study, the focus was on investigating the asymmetric impact of oil price, real GDP, and exchange rates
on food price fluctuations in Malaysia. The findings revealed that the exchange rate had a significant asymmetric
effect on the movement of food prices, indicating its importance in understanding the current food market situation
in Iran. This suggests that policymakers should prioritize addressing exchange rate issues rather than solely
focusing on crude oil prices when formulating food price policies. The study emphasizes that stabilizing the
national currency is of greater importance than controlling oil prices, as demonstrated by the research findings.
Rising food prices have a detrimental impact on the economic access of vulnerable groups to sufficient food and
pose a significant threat to food security. Therefore, it is recommended to pay attention to the positive relationship
between increasing exchange rates and agricultural product prices. In the short term, it is essential to implement
supportive policies to prevent a reduction in economic access to food. These policies should aim to address the
challenges faced by vulnerable groups in accessing affordable food. By taking these measures, policymakers can
mitigate the negative consequences of rising food prices and ensure food security for all.

Keywords: Asymmetric, Exchange rates, Food Prices, NARDL, Oil price
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Table 1- Results of Generalized Dickey-Fuller Stationarity Test for the Variables
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Table 2- Bounds test for nonlinear cointegration
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Table 3- Asymmetric effects of exchange rate shocks on food prices in the long run

Jgl Jae
geeys First model

9> Jao
Second model

Variable

Sre gl [l pd
Coefficient/ Std. Error

S s [l ps
Coefficient/ Std. Error

3 Cute Sod 00,8

0.32"(0.06) 1.05"(0.22)
LEX*
i) e S o1,|S) o
il e S o) -7.62"" (1.56) -4.16 (5.38)
LEX-
S8 Caond Cudio S anh v, ok
S xSt S5 o) -0.23" (0.09) -0.21(0.37)
LOILP*
“8 Caand e Sads v o8] - *
S S (e O 9 o) 0.33™ (0.10) 1.04" (0.53)
LOILP-
GDP &y o, 0.59%**(0.17) 2.30***(0.43)
LPGDP
)b siledljl )1 -1.83**%(0.14) -1.96***(0.60)
LT
eghys e 0.27***(0.02) -
DUM91
i 5l 4o
AW )Cu")‘ -0.72 (1.34) -5.96™(2.35)

550 gladdl 233 le
Source: Research findings

g Sy andlas gl b ases ol 48 )b ol 5 olde dlge
)b Slesa (Wong and Shamsudin, 2017) -y, duwess

& N Sy sy e olgisn 315 g 5 G
D 45 55 95 3y s il L3l g a1y 5a (o1
ol Cad I Slse adye (S 5k S dlgi e £5—ge
e dlge Cuaid 31 g 55 (iolj8l 5T egMay sl IS 3
ol ool Cawdy B> o o3, Lials” 515l i

b sedids (0 plB b Coyd codal oty oy bl
azei ol wl by olpl o Slie dlge cad sligy <S5 >
e dlge Cuad il 4 e s Cuosd ol 8l dad o L
0L il Cad > il o> S 5 g sk 4 dgbi e
Mo Cuaud (adld g duoyd /YY) Slie dlge ouiiS” (B yune Cuayd
Cowdy oy pnds ) didl amd o ials aoys /YY1 suiS
39 blas| Canl p3Y pgd Jho )3 Cad Cuasd oo Sgd (5l okal
i el 5 5 ine J53 B g 3 > ) 512
A (35900 Jao 93 1 Gdedily ) 5 Cb Cadd ke Sy
Cawdy i bl ol 0aid 3,910 V¥ g +/¥Y ol ui
0SB yame Caasd adLid (b Cuagd 43 ialS as > S o]
V¥ 5 auo)d /¥ iy a1y (65y5liS” Y guae 0llS Mo
e g Cute Soub cul i dumlie iz eh a0 (Lol Aoy

Sl st o Srerdy dlaly 4 by o gl o ad 4y ]

& Joda 5l oal cants uls Lol p 39 0 431 )y 3590
Jo 003 Ol ()l a9 5 €55 Gl s (ol Je 5
dons oyl ol b Gxe a0 3 A lieb] s )d g Coto ¢ 3D
JluisS o (Pishbahar et al., 2014) 4, Kea 4 5log i gl b
Sois yil yoguas ,> (Kohansal and Hezareh, 2017) o)l5» 4
Loyl Slosren (6)5luiS” WY giame o (oldé dlgs Caogd (g5
YY) Jre 93 50 (65)) Cute Sab (gl osel Conds oy 4 Ao g
Aoy S 85 390 Gl g pg> Je 53 V10 g Sl e 5
Cuosd (ot ld (gao)d /¥ il 4 oo o)) Cuodd 3 i3]
Coasd a3l (g0io Vo0 iglidl 5 ol Slge 008 By e
083 pielS Cate Sl ardagi g S e (L lge 0uiS g
4S5 0,8 o)Ll 4SS g dx g5 o (2148 Dlge Caid o g
& e o8 oo 5 355 5 oy slooles o sl
Y gao 012 plad Cuogd L2ul58l a5 5 s i Ll
&P QRIBIL Y Clyjly asa (il 33l pes 455 09 oo (5)9liS
213 olae ldjlg an i yiolidl 4 an g b S0 @yle 4 el )
215 Blge Cuad l3l (JBI (SLols jI is el e 4
a a2y bcnl g 9l g sl ATl )90 5SS
Cuod padld p (ite S (3D Jgr (53] Gl adlllas glaaisly



VoY 5l ) oyloud ¥V Al (5559l drmwgi g olaidl 4 ypis  ¥Y

9 VN Plee cadf (o 0y90 Jo 93 03 5)) £55 Cute S
HLasl cplplo b o s dxe Jgb B dass (5 &S csl /A
2 he dlge Sk 4 (gute Sod e o Jou (55 G2l L 390
RN EP e S9d (939l 0 S (izmen D9 3)lg S
ol 0kel Cawds =V/¥Y Jolro g ke 0058 (B june b yadli
o) tlscpe G e gy 35 45 o s S 4
Ao Ceaid g WS 3)ly Slex 5L I sy (2138 Age e
» Cad Ca.o.d ;59_.»4 d‘y AMT Cwdy k.a.)‘)_a& .))l.).ia ).u;b u;l.).f—
G’L"’ U»L_.wl » el u..\.aA...l: JJ.A LLCAW [GIRV- o‘.]'.9§ J..\.A
@ e (60 (g5ldli] aesdy BMS e oligS y 63,9
dog b 500 aylie 4005 o je Sy olie dlge Cuadd i 3
2905 Ol Qlgiee dmoyd *IVA i yeite (il (63,1 ey &y
VA ol 38l 4 oxie jeuiS (60 Cumidg 4D dguky duoyd S &S
ol 00yl 53 o138 dlge Cuoid 23 ld gaus)d
Sod o)lite dbaly 3929 pie b S92 (o yslaier (ieen
S ‘_’j il S ‘_’JT s a8 ub eolatwl Wiy O?”)i 5 50 )l
2oyd o a3 )l £ (e g Cute S9d alpd splp 23
Jole w55 4 )50 Jio 93 5 Ay Ggel Fgylel 950 5,
I me deao > S e 53 45 el ool Gty VY/AY 6 ¥/44
o3lizasl (CUSUMQ) _jmos Silaney ysime 5 (CUSUM) ez
afiplanang Lados 5 I ¥ JIY jboges cdld pasa i
bglad o (e300 Moy jgimme 5 (200 dilaww (slojlrgel

It 9 (§ 35 4ol

ol 45 5,5 o )3 (eoaste Jalge 15l cow Sl dlge Cusd

sy (olde dlge ad e b Lalds jd s 51 DU g o 1y Jolos
S1as 08 o (oig dlge B pae islil 4 orie Lol Cuow Jalge
POyo L3 B Dgun amer Ay yiulidl 4 g5 oo bl dles
byl il g dol)> )3 i does (D oy By ime (go5] i
a8 Cewl (oliealge D508 Jolis 4 ye Cuow Jolge 23,8 o)Ll
llwg dg39 Judd dr .ol S13e dlge g yials 5 LU Wiy e
SAl Ol 3 55l Cunsd SIS sy oo S5 4y )5S 53 )1 €5
9o o S 38l 390 (nl )3 0yl sloaidl a2 g (LLS
Jd.|93'u,c LY u.:ﬁnaol.a.))l drdagl L\.u.)b& .)Iya Caoyd oys9) prwﬁ
u)“\fl.’ u..m.lb‘ )l c..\.wl.; ausly u)‘).sl L;Lh)‘yb olé) 9 L;’IJ.C g,u.ml »

.CAM] )I))}&){

Uil b aslie )3 el caadd il &S el o 5 S o
Cato Codle )13 (65,5l Y gz Coid 5 )5 S
o g ol Slllas 53 5 Cuosd puite (sl ool ity oy
Abdlaziz ) -,Sen 4 554)lic (Baffes and Dennis, 2013)
Wong and Shamsudin, ) cpi—we—s 9 Slg (€t al., 2016
Tarazkar and ) —uJl o) G 9 LS5, b 4 (2017
e g Kls .l Slgsen (Sheikhzeinoddin, 2019
as 3ol LS 395 adlllas 4> (Wong and Shamsudin, 2017)
Ceoid Sy L Cto yob ay iy o0 0 Cind S5 (2
A5 S Y Joss s (ol ogde b bls,l js slieslse
Jde 93 &l I3 (aBL g o) 8 o s a5 el
M ime 103 lisebol o )3 g e ety (> (634l
S0> S 88 3905 ol Ol S2gln s 4 g b Al e
Gy [0 i)l & yocie ailyus LB alBU ades ja i3l
oanld Gaod VIV Ll g 008 By e Cuasd oL o
(il o plite & 3950 I Slgs 035 Mg Cuod
ol Ol (i dgo a8l 5l IS A5 i
ste 3 Sl o0 90 S 5l pesie (nl 3 Cute ST S &S 250
xS )3 9 My LIS wleyw 5 (B Sudg slesel 381
b (590 b 800 (g sl aisly olie dlge yiiin 4o e
lp Lolas ol sl aalys (il 381 L 39 po sl oyl y s plw o3
ade G 1 35S 355 & (s9m0 Big) 39S 5 Sy Slge
ol 3l ol clslas il 38l wlen ael > cote Sy s a4
D dalgd sl 3yse 1AL Slge Cuasd Wy wuled oy 1) Sad

Jlas Jgl Jae 53 (5)la5 (s3] puste (63912 coays
VA8 Jolse pgd Jho j3 yuito cpl (63,9] 0 a9 duoy> —V/AY
aib ciggs pl sbsS Slgi o domi ol Lol ode] Canody dusyd
Sl (olmall lag 25 (S 5 ()l Cundg S90S
bloo o og b yo S J3b o olic dlge Cad LialS a4 e
oRIPl ols arly (3D LAl A)g o )lad pp—w RalS
s 2 b e olge pyg Nlgie 538 > (laidl slag 25
oS slaylgls dasdgr 5l S13E Dlas wpw aSG) & dn gy by Labl atil
g e 20 51 6 pitin Gl dxols 5l 09,5 cpl 14 ol iy delp
3 sialgd (6,5 (il 5l gy Canita b

@yl anlsl )3 e oligS Jae gl cisedils dlasly 3590y 5l L
3y90 s uovini dles code F Jouo gl wlal .l onii
Sygao > olaol ol el j gxe (gylel Llsd I g 03 Wil
B9y b a8 (o Job JLusSh 293 33 Jol Jao 4 S5 G o
2 s ol dler s 398 Cmen Gdedily 5 Gto oligS
Job JLw ¥ 250 500 jlie dy ol =+ /0¥ Jolas 5 pgd Jo
639l o i Ngih gumeds idedidy g ko oligS Wg) 45 WS o



Yo

eyl 12) 50 (6359l Y guamo g (2108 Slge Caoud i Caoud 9 51 F 5 Ol gt ¢y Lol O T g2 o0 9 S

a0 8gS )0 (1AL Do Cuowd 1 (55, Sgui 3y lReb OIS € Jgua
Table 4- Asymmetric effects of exchange rate shocks on food prices in the short run.
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Introduction

Bread holds a crucial position in Iranian cuisine and encompasses various types such as Barbari, Lavash, and
Sangak. However, these bread varieties are often made from refined flours, lacking the nutritional benefits of
whole grains. Reports from the Statistical Center of Iran indicate that bread purchases constitute a significant
portion of household expenses. Recent studies have raised concerns about the adverse health effects associated
with excessive consumption of refined bread, potatoes, and rice, including diabetes, indigestion, obesity,
cardiovascular issues, and digestive system disorders. These concerns highlight the limitations of whole grain food
consumption, such as whole wheat-grain bread. To address these health concerns, it becomes necessary to provide
stronger incentives or encourage individuals to incorporate more whole grain products into their diets. Thus, the
present study aims to analyze the factors influencing households' willingness to pay extra for whole wheat-grain
bread, specifically Lavash and Sangak, in the city of Tabriz over a specified time period. By examining these
factors, valuable insights can be gained to promote the consumption of healthier bread options and enhance public
health outcomes.

Materials and Methods

To achieve the research objective, a questionnaire was developed, and data was collected through a random
sampling method from households residing in the ten provinces of Tabriz city. Face-to-face interviews were
conducted with 302 households during the summer of 2020. The data obtained from the questionnaire was analyzed
using statistical and empirical techniques, specifically the Contingent Valuation Method (CVM), Sequential Logit
(LS) model, and Generalized Sequential Logit (GSL) model. To ensure the validity of the models used, the Brant
test of parallel regression was applied. This test evaluated whether there was proportionality in the odds model for
ordinal logistic regression. It examined whether the observed deviations from our ordinal logistic regression model
were significantly larger than what could be expected due to chance alone. This assessment helped ensure the
reliability and accuracy of the statistical analysis conducted in the study.

Results and Discussion

The results of the study indicate that a high percentage of households in Tabriz city, specifically 90.73% for
Lavash bread and 93.38% for Sangak bread, were willing to pay extra for whole wheat-grain options. Among the
households, 40.4% expressed their willingness to pay less than 20% extra for the bread, while 26.82% were willing
to pay more than 50% extra. Several factors were found to influence households' willingness to pay for whole
wheat-grain bread. Positive effects were observed for the health index, knowledge of the benefits of whole wheat
bread, education level, family income, presence of elderly individuals in the family, and frequent consumption of
whole wheat Lavash bread. However, gender had a negative effect on households' willingness to pay for whole
wheat-grain Lavash bread. Similarly, for whole wheat-grain Sangak bread, the health index, knowledge of the
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benefits of whole wheat bread, family income, and the presence of a patient individual in the family had positive
effects, while gender had a negative effect. As the null hypothesis of the parallel regression test was rejected, the
Generalized Sequential Logit model was applied to analyze the effects of various factors on households'
willingness to pay at different levels (0%, less than 20%, 21-30%, 31-40%, 41-50%, and more than 50%) for
different types of whole wheat-grain bread. The results of the model yielded different outcomes. Increases in the
health index, awareness of whole wheat bread, family income, education level, presence of a patient individual in
the family, and frequent consumption of whole wheat bread positively influenced households' willingness to pay
more for both Lavash and Sangak bread. Education level and the presence of a patient individual in the family
acted as incentives for whole wheat-grain Lavash bread, while gender and the number of household members
deterred households from paying more. The general index of bread purchase was the only factor influencing
households' willingness to pay more for whole wheat-grain Sangak bread. Education level, knowledge of the
benefits of whole wheat bread, gender, and the number of household members had a negative impact on
households' willingness to pay for Sangak bread. Moreover, the marginal effects of the coefficients were estimated
at different levels, indicating how changes in the independent variables (such as health index, general index of
bread purchase, awareness of whole wheat bread, family income, education level, knowledge of the benefits of
whole wheat bread, frequent consumption of whole wheat bread, number of household members, presence of
elderly individuals in the family, and presence of a patient individual in the family) affected households'
willingness to pay for whole wheat-grain bread.
Conclusion

According to the results, limitation in producing, supplying, and distributing the whole wheat-grain breads
across the city, lack of easy access to whole wheat-grain stores, high prices, remote locations for purchases, and
family awareness were the main and significant factors of using whole wheat-grain Lavash and Sangak breads
among the Tabriz households. In this regard, the following policies were recommended: 1) Increasing the number
of whole wheat-grain breads baking units and purchasing stores, 2) Group media can help to the acculturation and
adaptation to the consumption of the whole grain bread, 3) Increasing awareness of whole wheat-grain bread
benefits on health could be effective steps on the consumption of whole wheat-grain breads in Tabriz city.

Keywords: CVM, GSL, Households, Tabriz, Whole-Grain Bread
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5- Cumulative Distribution Function
6- Logit
7- Probit
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Table 1- Results of the Generalized Ordered Logit Model for whole wheat Lavsh bread

i Aoghe  Sighe gk ol e
Vari;ble ©) Zero First Second Third Fourth
Level Level Level Level Level
OU dy3 (soges a3ll
. 0.15 -0.23 0.45 0.32 -0.58
General index of bread purchase
oMo yasls
oo 0.69" 0.60™ 1.19" 0.27 0.84"
Health index
Jols paiS b 51 LaBT Lasls . woxk -
. 2.45 0.46 0.64 0.64 0.092
Awarness of whole wheat bread index
(RIFW|
A 1.97" 0.39" 0.47" 0.50" 0.16
Family income
e g -0.13 0.42" 0.19 0.35" 0.078
Education level
Jo5 PS5 o csblie S ] e
: -0.15 -0.005 0.12 0.15 0.064
Knowledge of the benefits of whole wheat bread
Oilg JolS paS b B e lads
Frequently consumption of whole wheat Lavash -0.53 0.36™ 0.49" 0.13 0.38"
bread
Il slacl slus . -
-0.61 0.24 -0.058 -0.066 -0.37
Number of household members
S 0.42 -2.24" -1.91" -1.79" -1.58"
Gender
o uleolings -0.46 -0.65 -0.44 2117 -0.56
Being of elderly person in family
b kesliloe, 211" 0.29 1.04" 167° 1.11°
Being of patient person in family
“ R .
2 o2 -9.03" -6” -11.59" -9.34" -2.97
Constant
LR chi2=345.8 Log likelihood=-312.99

Prob>chi2=0.000

Pseudo R2=0.3558

*,** and *** are significant at 10, 5, and 1% level, respectively.
il go (63 gime Juoyd 03 g gy (SO e 53 (610 Sixe oM LIS Ay i g e ok
RS sbasl 35l
Source: Research findings
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Table 2- Results of the Generalized Ordered Logit Model for whole wheat Sangak bread

X - 2 9 Pl
Variable(s) Zero Level First Level Second Level Third Level Fourth Level
b oges g2l 0.76 -0.26 0.57" 0.26 -0.029
General index of bread purchase
b "DL” 0.66™" 1.23" 0.69" 0.72" 0.99"
Health index
S puiS 465 26T jasls " - -
Jol8 a5 0l ] 2T 22 . 193 0.60 0.59 0.024 0.050
Awarness of whole wheat bread index
g5 ol " - " .
e 1.82 0.38 048 045 0.26
Family income
e gl -0.14 0.069 -0.28" 0.46 028"
Education level
oI5 5 o sblye S O] lie 152" 0.23 0.25 0.17 0.009
Knowledge of the benefits of whole wheat bread
S JolS 515 4L G yuao led -
S P8 06 Sy > -0.11 0.41 021 0.034 0.062
Frequently consumption of whole wheat Sangak bread
lgls glacl sl
P hasi e 0.071 0.044 -0.13 -0.29 -0.32
Number of household members
o -0.42 171" -1.46" -1.03" -0.86™
Gender
ol ol 0.42 -0.48 -0.84 -0.53 -0.99
Being of elderly person in family
ol e ollngy 111 0.25 0.04™ 069" 1.006™
Being of patient person in family
Bon Jl o2 871" 44 62" 445" -5.35"

Constant

LR chi2=259.93
Prob>chi2=0.000

Log likelihood=-380.55
Pseudo R2=0.3558

*,** and *** are significant at 10, 5, and 1% level, respectively.
Wbl oo (g3 gixe Mo 03 g iy « S g JD (61 Gxe 0O U (g Ay B g e o
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Source: Research findings
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Table 3- Results of the marginal effects of the Generalized Ordered Logit Model for whole wheat Lavsh bread
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Table 4- Results of the marginal effects of the Generalized Ordered Logit Model for whole wheat Sangak bread
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Introduction

One of the basic needs of the people is to meet food security. Reports indicate that global demand for
agricultural goods will increase over the next decade, with a large share of this demand occurring in developing
countries. The importance of poultry products in the human diet is significant because the supply of animal protein
in the diet is a key criterion in ensuring food security in society. In fact, poultry is considered one of the most
widely consumed protein-rich foods in our country today due to its high production rate, its availability throughout
the year and its importance as a white meat. Therefore, considering that East Azerbaijan province, as one of the
main center of the poultry industry, has the third place in the closure of broiler chickens compared to the total
among the provinces of the country, so this study examines the situation of the poultry industry using chain theory
Porter Value aims to analyze the value chain activities of poultry products in order to identify challenges and
inadequacies in creating a competitive advantage in East Azerbaijan Province. The value chain of poultry products
was based on five components of poultry feed production: mother poultry farms, incubators, laying hens and
broiler farms.

Material and Methods

The statistical population of this study was 63 experts, specialists and poultry industry experts. Due to the
limited number of the statistical population, the census method was used to collect data. Data were collected
through a questionnaire in 2021, validity was confirmed through a panel of professors and experts in the poultry
industry in the province and the reliability of the instrument was assessed through a pilot test. Cronbach's alpha
coefficient was obtained from 0.701 to 0.833, which indicates acceptable reliability. SPSS2, and SmartPLS;
software were used for data analysis. Also, in order to level the descriptive findings in terms of low, medium and
high levels, ISDM index was used.

Result and Discussion

The average level of activities within the entire chicken value chain in East Azerbaijan province, excluding
poultry feed production, was found to be predominantly low and moderate. Specifically, in mother hen farms, the
highest frequency (39.7%) was at the low level, followed by the moderate level (38.1%). In the hatchery unit, the
highest frequency (41.3%) was at the moderate level, while the poor level accounted for only 7.31%. For broiler
farms, the highest frequency (41.3%) was at the moderate level, with 33.3% at the poor level. Similarly, in laying
hen farms, the highest frequency (44.4%) was at the moderate level, and the poor level accounted for 31.7%. Only
in poultry feed production was the level estimated to be good (36.5%) or moderate (33.3%).

Furthermore, significant relationships were observed between certain components of the chicken value chain.
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Specifically, there was a direct, positive, and significant relationship between poultry feed production factories
and laying hen farms. Similarly, the hatchery unit component showed a direct, positive, and significant relationship
with laying breeding farms. However, the component of broiler farms did not demonstrate meaningful and
effective integration within the provincial-level broiler chicken production. This was due to the lack of significant
relationships with the poultry feed production factories and hatchery unit components. Experts in mother poultry
farms highlighted weaknesses in government protection policies, inadequate knowledge in feed control, and a lack
of research focused on creating favorable conditions for consistent chicken production. These challenges indicated
significant obstacles in terms of manpower training, effective research, government support, and optimal
production within these units. The analysis of the chicken value chain revealed that only two out of six defined
paths showed significant positive relationships: the path between poultry feed production units and laying hen
farms, as well as the path between incubation units and laying hen farms. However, the other paths within the
chicken value chain, which are expected to play significant roles, did not demonstrate significant positive
relationships due to their low and moderate levels. This indicates the existence of challenges within the chicken
value chain in East Azerbaijan province.
Conclusion

The results showed that the components of the chicken value chain in order to create a competitive advantage
face serious challenges in the implementation of the main activities and support; So that the level of main activities
and support of most of the components involved in this chain was medium and low, and this situation cannot create
a competitive advantage for the industry. Considering the key role of support activities on the main activities of
each component in the chicken value chain, it is suggested that the necessary measures be taken to strengthen and
improve staff training, especially in hen farms, as well as applied research programs. Focus on the research policies
of the poultry sector of East Azerbaijan province to respond to the changes in the technologies required by the
broiler industry and the pathology of the causes of weakness in the use of technology.

Keywords: East Azerbaijan Province, Poultry industry, Main activities, Porter value chain, Support activities
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Table 1- Research variables, number of items, source and reliability of the tool
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age Lol eyl
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Table 2- Demographic characteristics of the responders

e LT 89,5 SlelB a3
Demographic characteristics Group Frequency  Percentage
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> Male
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ol 5 7.93%
Diploma
e
)
22 34.92%
EBUIWES) Bachelor 0
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S Candy SSepd g 83,8 7 11.11
Legal status Individual and partnership
oyt 5, 12 19.04
Private Company
il oS
e 13 20.63
Cooperative
4l 3 4.76
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g wlybsl g losl 44.44

Government organization and administration

Source: Research finding
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(2017
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Table 4- Model fit Summary for the research measurement

“‘“5‘*’“ u‘“’ls*;' dl&:)l?é'l.w u"“"‘c)"f t )“’5‘“ d)ht‘“ g".’.s)'; u'.’.l%b ')m ‘!—‘9)
(Reflective (Load t- L
(Component) structures) factor) value (Significant) CR AVE
Islixo
a9 Shos g -
. gl—LM1 0.892 10.533 (Significant)
(Poultry feed production) qh—LM1 0.713 3.788 Pl 0.788 0.652
(LM1) (Significant)
I .
q6LS1 0.642 3.105 e 0.798 0.575
e Syt 1y ity (Significant)
(Poultry feed production q7LS1 0.919 12.045 ) )lfh.m
support) (Significant)
(LSD) oo
q8« LS1 0.685 3.425 (Significant)
Iolies
e e e qll—LM2 0.749 3.217 (Sig:ificant)
(Mother chicken farms) ql2—LM2 0.756 3589 Pl 0.723 0.566
(LM2) A
(Significant)
Pl & )lie sty Jabise
upport for mother — . . ignificant
(Support f h ql4—LS2 0.822 3.751 (Significant) 0.776 0.634
poultry farms) ql6«LS2 0.770 3.678 Jalice ) '
(LS2) (Significant)
l .
920—(LM3 0.778 9.345 P 0.754 0.506
S e 1] (Significant)
T I5Uixo
(The hatchery unit) 021(LM3 0.670 4.082 i ’ -
(LM3) ( |gr1]|£ant)
122 (M3 0.682 3.929 (Sig;;ficant)
S g aoly ity Sliws
upport for the hatcher — . . ignificant
(Support for the hatchery g23—LS3 0.908 16.776 (Significant) 0.855 0.747
unit) q24+LS3 0.818 6.168 Jolize : :
(LS3) (Significant)
l .
g36—LM4 0.765 6.436 . )ALM 0.815 0.595
e ) (Significant)
K35 30 £)l30 o
(Laying chicken farms) q37<—LM4 0.781 6.656 -
(LM4) (Significant)
I5bixo
40—LM4 0.770 6.032 ’
e (Significant)
Jlize
55 £ e oot g41l—LS4 0.826 6.365 (Significant) 0.780 0.543
h "
(Support for laying hen 43 LS4 0.686 3.394 ey
farms) (Significant)
(LS4) Shalies
44154 0.691 3.316
A (Significant)
I5bixo
wn &2 B J
W55 £ L q27—LM5 0.838 4.820 (Significant) 0.742 0.592
(Broiler farms) )
(LM5) Halixe
g30<—LM5 0.694 2.927 (Significant)
Islxe
P loo Lo )
(Sup;;‘f’: ]fo”r’ E’r e my  03LoLSs 0.748 3.416 (Significant) 0.787 0.650
(LS5) Jhlixe
032«<LS5 0.861 4.900 (Significant)

Source: Research finding
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Table 5- Results of divergent validity criteria in examining the research measurement model

el (LM4) (LM1) (LM2) (LM3) (LMS5)
(Structure)
(LM4) 0.772
(LM1) 0.324 0.808
(LM2) 0.407 0.423 0.752
(LM3) 0.544 0.191 0.282 0.712
(LM5) 0.471 0.129 0.257 0.360 0.769
Source: Research finding b slbasily txie
Bebod Jao IS w331 19 R? g Communality pslie =1 Jgus
Table 6- Communality and R2 values to fit the whole research model
”’_a’ R Square Communality
(Variable)
(LM4) 0.404 0.5947
(LM1) 0.197 0.6540
(LM2) 0.303 0.6214
(LM3) 0.228 0.5791
(LM5) 0.183 0.5932
OeSilee 0.263 0.60848
(Mean)
Source: Research finding G slbasdly sxie
S0 Jo (S0 Gl o (T I (a5l -V 9o
Table 7- Path coefficient value, t value between latent variables of the research model
ate , L T %"'p t-value  P-values e 5 o ,
(Hypothesis) (Structure) (Path coefficients) (The result of the hypothesis)
(H1)Y a3 (LM4) —(LM1) 0.250 2.332 0.020 (Confirmed) ...
(H2)Y a5, (LM2) «—(LM1) 0.298 1.699 0.090 (Not confirmed) sl pas
(H3)Y aps )8 (LM3) —(LM1) 0.091 0.722 0.471 (Not confirmed) 1l pac
(HA)¥ a5, (LM5) «—(LM1) 0.001 0.010 0.992 (Not confirmed) ., pae
(H5)0 45,3 (LM4) —(LM3) 0.365 2,912 0.004 (Confirmed) 1.t
(HE)F aps,8 (LM5) «—(LM3) 0.275 1.699 0.090 (Not confirmed) s, pue

Source: Research finding
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Introduction

With the growing population of the world, water, food and energy supply will be one of the most important
challenges ahead. Agriculture as the most important food producer is not only the consumer of water and energy,
but also the most important supplier of energy. As a result, a balance must be struck between harvesting and
exploitation of production resources and the amount of agricultural production. Due to the close relationship
between water-food-energy systems and also their interaction with each other, a new concept called the “nexus”
approach has been proposed which refers to the integrated nature and interactions of water-food-energy planning.
This approach has provided suitable options for political decision makers, managers and planners in order to
conserve existing resources and achieve sustainable development.

Material and Methods

In this study, we have tried to introduce a mathematical programming model using multi-objective
mathematical programming (MOP) technique for water-food-energy nexus that has the ability to process
managerial decisions. In this model, in addition to examining the economic aspect, the control of greenhouse gas
emissions has also been investigated. The regions of Mashhad, Chenaran and Torgabeh-Shandiz are the most
important regions in the study area of Mashhad province in the production of crops. The data required for the study
were collected through review of reports and agricultural statistical yearbooks of the year 2020-2021 and
interviews with experts in each region and through consulting engineering companies. The hypothetical model
under study includes lands covered by crops of Mashhad, Chenaran and Torgabeh-Shandiz. In this model, the
water needed to irrigate crops is supplied from surface and groundwater sources. Electricity (electricity
consumption) is used to collect and pump of irrigation water, produce food, and supply the domestic and industrial
sectors. In the process of generating electricity, production of food, irrigation of crops and consumption of
fertilizers and pesticides, greenhouse gases are emitted, especially CO2. In this study, 6 objectives including:
maximizing gross profit, maximizing the production of calories from food, minimizing emission of greenhouse
gases, minimizing consumption of fertilizers and pesticides, minimizing consumption of irrigation water, and
minimizing consumption of energy have been pursued.
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Results and Discussion

The results of the proposed model showed that the rate of change in the level of cultivation area in MOP
compared to the current cultivation pattern in Mashhad, Chenaran and Torgabeh-Shandiz decreased by 25.92%,
53.05% and 55.88%, respectively. The level of optimal cultivation for barley in Mashhad in order to maximize net
profit objective increased by 16934 hectares (46.71%) and its maximizing caloric production equal to 8484 ha,
which has decreased compared to the current pattern (22%). The cultivation area of barley in minimum irrigation
water consumption decreased by 10877 hectares (1.11%) and in other minimization objectives it changed to 12892
hectares which increased by 17% in Mashhad region. Wheat, barley, alfalfa, corn, sugar beet, tomato and potato
have the highest decrease in cultivation area in the MOP among crops. The total area of optimal cultivation in the
net profit maximization model of Mashhad, Chenaran and Torgabeh-Shandiz equal to 48639, 26027 and 75
hectares, which showed an increase of 41.4%, 11.61% and 55.8%, respectively. Furthermore, in the model aimed
at minimizing energy, irrigation water, fertilizer, pesticide consumption, and greenhouse gas emissions, the
recommended cultivation areas are as follows: 25,475 hectares for energy consumption, 15,954 hectares for
irrigation water consumption, and 100 hectares each for fertilizer consumption, pesticide consumption, and
greenhouse gas emissions. These figures clearly indicate the need to reduce the cultivation area dedicated to
agricultural products that have a significant environmental impact. Consequently, it is crucial to alter the
cultivation pattern and adopt a strategy that focuses on producing crops with a lower environmental impact. By
implementing this strategy, the objective is to cultivate crops that require less energy, irrigation water, fertilizer,
and pesticides, while also minimizing greenhouse gas emissions. This approach aims to mitigate the environmental
footprint associated with agricultural practices. By reducing the cultivation area for crops that have high
environmental effects and transitioning towards crops that have a lesser impact on the environment, it is possible
to achieve a more sustainable and environmentally friendly agricultural system.

Conclusion

The purpose of this study was to propose a nonlinear multi-objective mathematical programming model with
water-food-energy nexus approach for crops in Mashhad province. In this study, in addition to economic relations,
energy and environmental issues (greenhouse gas emissions) were also analyzed. The various components of the
water-food-energy nexus, including energy supply planning, water supply and demand, food production, and
control of greenhouse gas emissions, were modeled. The results showed that considering the MOP model based
on economic and environmental objectives, the area under cultivation of wheat, barley, alfalfa, tomatoes, sugar
beets and potatoes has significantly decreased. In other words, in order to achieve the objectives of maximum
profit and minimum environmental impact, the area under wheat, barley, tomato, corn should be reduced and the
area under cucumber, onion, potato and sugar beet should be increased. According to the results of this study, the
following suggestions are presented:

- Implementation of the proposed optimal model of water-food-energy nexus allows farmers to simultaneously
maintain economic income, environmental considerations, optimal and sustainable consumption of resources
(water-food-energy) to select and consider suitable policies. So, it will only be a sustainable policy if it can be built
within the combined framework of water, food, energy and the environment.

- In order to minimize the emission of greenhouse gases and its damage to the environment, the area under
cultivation of agricultural products that have high environmental impact should be reduced, and in contrast to
changes in cultivation pattern, the strategy to produce crops with less impact. Therefore, by developing a cropping
pattern model, the productivity of the production capacities of the agricultural sector can be maximized and at the
same time the damages and destructive consequences of crop production can be reduced.

Keywords: Agricultural planning, Multi-objective nonlinear programming, Water-food-energy nexus
modeling
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Table 1- List of symbols used in the model to define sets, variables and parameters
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) ) Sl a8 Lol o 5lw J8lus Caun ,
Production yield Y_Py . . o8 . 0bj2 C0O2_V
. Minimize greenhouse gas emissions
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2ly Sy Gpan | ol 015 g5 (5531 olme
. k_)T 3 3 "‘ g
=hy SVgaxs | s (S il le San ,
The Amount of Energy Produced From En_Py Minimize water consumption Obj4 Wat V
the Consumption of one unit of weight
of Crops
Skl dlf s glacl I gyl ey 4 je i e (s Jila G
“dlato o (£l)j Y g Csw_Py, Minimize Energy consumption Obj5Energy Elec.V
Cost of exploiting surface water for
irrigation for crops in each region
s oo 1 o)l . .
I - 1383190 5l 6 )8 05 (g5l ST j i
Surface water utilization coefficient Ucsw_P; 33l 5 ) g il Sl S 0bj6 Coleri V
Maximize calorie production from food
Sl sy anips BT Sl (5l 00 3o
adbaio o ol)) Y gare 4l 0 9955 o Span gilofili> San
The cost of using groundwater for CGw_Py, Minimize fertilizers and pesticides Obj3 FP_V
irrigation for crops in each area consumption
/o3 365" 51 oolazel ) - Lt Co p ;
) ’5’( ;#é O e dibaio o ] lio (gl ok o3l yapass (5] o
I3 " 02
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Carbon emission coefficient in the use Cef_pP (Slo .y 5k5) Eaw_V;
of fertilizers (kg / Coz kg) The amount of energy allocated to water
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Carbon emission coefficient in the use Ceaf_P Net amount of groundwater allocation for Gwf Vi
of agricultural nylon rolls (kg / Coz kg) food production to crops in each area (cubic
meters)
ol &85 poows jl odlatwl jd (S Ll (s 5 sl (e sool parads pall e
S ICO2s 54 (oo o i whielse
(p55s P55 Cep_P Net allocation of surface water for food Swf Vik

Carbon emission coefficient in the use
of pesticides (kg / Coz kg)

production to crops in each region (cubic
meters)



VEeY e o olods PV ey (5 y9biS Aruwgi 9 ol 4y

4.

218 Sge 63918 sl B 3l oS il oy

(celo .y 5LS [CO2p ,55LS)
Carbon emission coefficient from
electricity for food processing (kg / Co2
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Ly 5hS) addate b LS )3 (Bpas 3yl
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Amount of electricity consumed per
hectare per area (kWh / hectare)

2y 5S) T it dy 5550 o yis BB ko
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Available amount of energy for zone i
(kwh)
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The selling price of the product
(Rial/Kg)
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Water supplied from water supply
projects
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iy S 3l gyl ey ey
Groundwater utilization coefficient

<l g Jsl yglaes sl (Span 5 slodisjo
ddlais jo
Electricity costs for water collection
and transmission in each area

2 @i dlge (5918 sl By Bpae sladiyja
s

Electricity consumption costs for food
processing in each region

Gly oly 2 (il 408 Brpns cladiy o
dibio o ol); Y paxe
Fertilizer consumption costs per unit
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Amount of pesticides per hectare (kg /
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Price_py
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(cubic meters / hectare)

2 =l OV game 4 odd 0dld janass ey Jlas
(iSe) ailaie
Minimum land allocated to crops in each
area (hectares)

(o) adlaie > oly; CY quaze (gly (po; yiSlas
Maximum land for crops in area (h)

Y g HliSa )3 GBI @b pgew L pas sladl
adbaie yo ol);
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Figure 1- Mashhad study area, cities, urban and rural centers
Source: (water book of Khorasan Razavi province., 2016)
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Table 2- List of basic crop data

- b ~ A o
My o e 355 ’/ ) o LB 5L / “i:” “;”’ )
. i ) O
S S JeSS) (ks e,Feks) t;@ (LS /canSn 520) w‘:”‘s
Product (55) (- Fertilizer (5 ) Gross water G .
Calories  Pesticides  consumption (tons zqf?'k} requirement Electrlc?y
. / ha on MCM / ha consumption
(Kilo) (Kg/ ha) ) ha) ( ) (kw.hv ha)
P 3500 1/391 392 ) 6644 2969
Wheat
# 3890 0/962 364 3/6 5577 2492
Barley
o 460 4138 572 35 20266 9057
SugarBeet
e 400 418 606 50 1511 6842
Onion
) e 770 3/64 706 35 19600 8759
Potato
AT 2/97 641 40 18022 8054
Tomato
Nits 230 0/957 253 11 18511 8272
Alfalfa
< 860 2113 543 55 13600 6078
Maize
Ls
* 120 4/18 456 25 13111 5859
Cucumber

WA (g0 ol (65y0liS Do (ylojlo tpuio
Source: Khorasan Razavi Agricultural Jihad Organization, 2019-2020.

Sl o lidl a0 WY Jolae 4 5 )i VWWAAY 50 4y
9 Ol e > (5l oI > CiS pj e JS ggerne
9 YE-YY & FASYR L YAFYS MYl o pa il —ad)b
Sl Slas Gua b ddaasis oo (o ,iSa YO 4 HiSa VY.
2o DOIA g 3o > VV/EY (]38l duo > FA/F Jolee (alls 2gu
iy Oy90 sl sl e o ol (S5 LLS b LTy el
il Ll (g5 (oilw JBls Calual j3 cusS 5 dows goome
u_,.mmlf Lg)’LmJﬁ» Sl uaLoS dl)i OT JIRYR 9 u.._mlf T3S
Ll 0dg)
—4d)b g Ll Ol ped )3 i pj e BB o iy
Slooly olaid] 558 4y dusjumw 9 (S840 65 (A8 )i «yd
Slogliow g sy die 593 3 puS CiS ) aw ialS
Sl ol @ o o3 Fe Al —adib g oLy cpde

SWlas 039100 > (o3leinidin (Jad puf (Gja)ael Jho @l

bl (8L —ad )b g olhlia cixdie ol 1) d—die
Y gamo gl (65 —13 —0] Cion 5,505, 4B as Claal
2o ¥ Jsde leMbl el ouds &)1 Y Jaus o ol calizes
@ S (£lyj OV guae ddansin CulS ) aw Ol Gl
o yois Olise 3l L s ol 00l dwbro gyl (565!
9 Ohla eeedio 3 6yl S ol 4 S Bnin S
OalS A o) DOIAA § OY/+0 NOAY gy pail b —ad )b
Gl 50 Gyl g o WY guasie CulS o Cpioren Cawl dLSD
19 (Ao yd W Jolee) ATAQY &y VYo v e 5l 5y dpadin dbiBi>
Gl ol a ca s (o) 10 Joleo) Hlista YY) 4L VY-
Al Ban ) g Jamaste CiS e Ll aBly il
Oil38l (1o yd ¥EIVY Joles) JlSa VAAYY ply (eIl 35w (g5l
Ban d dog b dede 3 92 Jguaze Sl ) pdaw (piored g
Joleo ,Sa Ve AVY o VYo v el llol Gy e (ol Bl
Gl Bl Glial pl 5 cul @l il (4o VY Jole)



0 oy wYpamo adgi gl @551 - 188 — 0T Conmad 3,539, b ddud wi (20L 5 (632580l Joo SO Sloguiay o) 9 ST

0391 oo Yl b —dB )b gl (daoyd FI/IY oleo) HlSa
alpl a8 SYs ame 45 b S don lgi o oyl ol
ol adly jialS iy

2 p‘_mfﬁ) éb_w uu.&vlf EgoTmo (pilrod ol 00 ))91)3
Joleo) deto 13 JiSin YOVVD (6551 B yamo (53l J3l> (slmnsS

()m) Mino 5 dlao 8390w (6 559LiS Y graswo CulS 5 g -V Joos
Table 3- Cultivation area of agricultural products inMashhad-Chenaran plain (ha)

L s Y gz &l & Slas PSlas SLiss! J8las B pan Jilas WEIRES Jilas FEREXTN oy
Cities Products Current oA dgu Wy P PHES Ty &5 —oldpan 9w Bpan MOP Ol s
Max Profit S Min greenhouse Minenergy (W] 35 Percentage
13 - G So £ ch
Max gas emissions consumption ot S Min of of changes
Calories irrigation pesticides
and
fertilizers
rﬁ-‘f
Wheat 11500 16873 16873 4619 4619 4619 4619 4619 -60
oS
Barley 11000 16934 8484 12892 12892 10877 12892 12892 17
SugarBeet 560 687 687 333 333 333 333 333 41
e e
Mashhad Onion 890 1106 1106 605 605 605 605 605 -32
Potato 90 110 110 55 55 55 55 55 -39
EItEE
Tomato 3100 3850 1689 1689 1689 1689 1689 1689 -46
Alfalfa 3650 4716 1460 1460 1460 1460 1460 1460 -60
&y
Maize 2700 3259 3259 3101 3101 3101 1717 3101 15
PLe
Cucumber 900 1103 721 721 721 721 721 721 -20
& 34390 48639 34390 25450 25475 23460 24092 25475 -25.92
Total
P.l:nf
Wheat 10700 13576 13064 4296 4296 4296 4296 4296 -60
o
Barley 10200 4803 9442 4803 4803 6933 4803 4803 -53
SugarBeet 1825 2238 1706 1149 1149 1149 1149 1149 -37
ol e
Chenaran Onion 251 310 310 174 174 174 174 174 -30
Potato 230 281 281 143 143 143 143 143 -38
S S
Tomato 2765 3416 1862 1862 1862 1862 1862 1862 -33
Aoy
Alfalfa 1730 692 692 692 692 692 692 692 -60
&y
Maize 1730 692 2076 692 692 692 2076 692 -60
Pl
Cucumber 15 19 12 12 12 12 12 12 -19
& 29446 26027 29446 13823 13823 15954 15207 13823 -53.05
Total
pus 54 67 22 22 22 22 22 22 -60
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Wheat
=
Barley 61 26 47 26 26 47 26 -57
sli-as b i
Torghabe- Onion
Shandiz 8 10 6 6 6 6 6 -31
Potato 3 4 2 2 2 2 2 -42
EUtEE
Tomato 4 5 2 2 2 2 2 -41
g
Alfalfa 5 2 2 2 2 2 2 -60
&y
Maize 30 12 36 12 12 36 12 -60
Pl
Cucumber 5 6 4 4 4 4 4 -18
o 170 75 100 100 75 75 100 75 -55.88
Total

saiod claanl sl
Source: Research findings
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Table 4- Important variables proposed by crops in the water-food-energy correlation approach
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Introduction

In agricultural industry, saffron is one of the most valuable products that can be produced and exported due to
its special characteristics. Iran is the largest producer of this product in the world due to its vast land and dry and
semi-arid climate. The research title "The Effect of Marketing Mix on Brand Equity" has been the focus of many
researchers in the marketing field across various industries. This particular study aims to identify the appropriate
strategies to create a competitive advantage and enhance brand equity in Iran's saffron industry through the
implementation of the marketing mix. The research examines the relationship between the elements of the
marketing mix and brand equity, with the ultimate goal of assisting companies involved in saffron production,
purchase, and sale in developing strategies to increase their brand equity. The researchers emphasize that saffron,
as a strategic product in Iran's growing economy, requires the development of effective marketing channels. Hence,
this research aims to identify the factors that influence the marketing mix on brand equity in the saffron industry.
To achieve this objective, the study measures the relationship between the marketing mix elements (product,
distribution channel, price, and promotional activities) and four dimensions of brand equity (brand awareness,
perceived quality, store image, and brand loyalty) using structural equation modeling (SEM).

Materials and Methods

The current research is applied in terms of purpose and descriptive-correlation in terms of method. The
statistical population includes people within reach who were consumers of Iranian saffron. Considering the
unlimited size of the statistical population and Morgan's table, 384 people were selected by simple random. To
collect data from the questionnaire containing 40 closed questions, 24 questions of the marketing mix scale of
Sharma and Gautam (2018), 16 questions of the standard brand equity questionnaire of Yu et al. (2000) with a 5-
point scale. Likert has been used to measure the variables of the conceptual model.

This research has investigated the relationships between variables using PLS2 software and structural equation
modeling. There is no need for the distribution to be normal compared to other existing software (Kline, 2014).
This method is a statistical model to investigate the relationship between latent variables and manifest variables.

Results and Discussion

The findings of the research indicate that the product dimension of the marketing mix has the strongest
relationship with the dependent variables of the study. Specifically, the effect of the product on perceived quality,
store image, brand loyalty, and brand awareness is positive and significant. More specifically, the effect of the

product on perceived quality is positive and significant. Similarly, the product has a positive and significant effect
on the store image. Additionally, the product dimension has a positive and significant impact on brand loyalty and
brand awareness. However, the effect of price on perceived quality is not found to be positive and significant. On
the other hand, the effect of price on the store image is positive and significant. The impact of price on brand
loyalty is not significant, and the effect of price on brand awareness is not positive and significant. Regarding the
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distribution dimension of the marketing mix, it has a positive and significant effect on perceived quality. However,
the effect of distribution on the store image is not positive and significant. Furthermore, distribution has a positive
and significant impact on brand loyalty and brand awareness. In terms of the promotion dimension of the marketing
mix, it has a positive and significant effect on perceived quality. However, the effect of promotion on the store
image is not positive and significant. Overall, these findings suggest that the product dimension of the marketing
mix plays a critical role in influencing brand equity, while the effects of price, distribution, and promotion vary in
their impact on the dependent variables of perceived quality, store image, brand loyalty, and brand awareness.

Conclusion

Centers operating in the saffron industry should prioritize the creation of high-quality products and the
establishment of brand loyalty. Additionally, they can enhance the positive perception of customers by focusing
on the desirability of after-sales services, maintaining regular communication with customers through
representatives, and ensuring that the price of their products aligns with their quality. By implementing these
strategies, companies can improve the customers' mental image of the company, leading to enhanced perceived
quality, brand awareness, and customer loyalty. This, in turn, will have a positive impact on their overall success
in the market.

Keywords: Brand equity, Brand loyalty, Marketing mix, Saffron
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Table 1- Description of demographic variables

P Slgls Slglsd ey
Variable Abundance  Abundance percentage
> 200 52.08
S>> Male
Gender o) 184 47.92
Female
b o ) e 53 13.80
Less than thirty years
JLF- B o7 25.26
o Years 30 to 40
Age Jla- B ¥ 135 35.16
Years 40 to 50
Jube e 99 25.78
More than 50 years
whed 25 9 e 81 21.09
Diploma and sub-diploma
ol G5 17 4.43
EMass Associate Degree
Education owlid)ls 159 4141
Masters
e 2 127 33.07
Postgraduate education
Ly s
51 13.28
Very much
3 73 19.01
Much
olhies Epae clise bosie 99 25.18
Amount of saffron consumption Medium
~ 116 30.21
Low
o s 45 1172
Very few

3.0 gboaisl, sl

Source: research findings
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Figure 1- Model in path coefficient mode
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Table 2- Factor loadings, Cronbach’s alpha, composite reliability and convergent validity of the model

5 I PR WY ;
e O I s e PN
Variable Indicator Factor loading g"“ﬁp‘?s.'te O El e Cronbachs Alpha
eliability AVE
al 0.777
_ a2 0.821
SNy 5l 2B a3 0.826
Brand awareness ad 0.833 0908 0004 0873
ab 0.771
ab 0.351
pl 0.212
n2 0.631
Coasd p3 0.782
Price 0 0.700 0.862 0.558 0.800
p5 0.775
né 0.737
L ql 0.885
ol q2 0.781 0.88 0.66 0.828
Quality 93 0.884 885 661 :
q4 0.684
ml 0.658
m2 0.796
Jsao m3 0.770
Product ma 0.836 0.891 0.578 0.852
m5 0.757
m6 0.730
t1 0.837
.. t2 0.798
é"gf_ t3 0.872 0.895 0.631 0.862
Promotion t 0.715
t5 0.744
S5 h ans fl 0.844
97 Ry 2 0.914 0.854 0.665 0.742
Store image 3 0.669
tol 0.691
to2 0.741
B to3 0.758
& to4 0.759 0.872 0.501 0.829
Place shi 0.766
sh2 0.649
sh3 0.537
sl 11 0.864
SIE9 12 0.867 0.885 0.721 0.806
Loyalty 13 0.814
i gl sl
Source: research findings
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Table 3- Fornell and Locker table

e Xy i 2T oo CudS  Jgaow &dp oKdgyd paal w5yl
Variable Brand awareness Price Quality Product Promotion Storeimage Place Loyalty
Brand awareness

. 0.451 0.746

Price

s 0.642 0441 0813

Quality

e 0.667 0532 0751  0.760

Product

@é):_ 0.264 0.451 0.116 0.377 0.794

Promotion

15595 S 0.571 0580 0.457  0.558 0.437 0.815

Store image

&P 0.536 0.515 0.438 0.531 0.550 0.510 0.707

Place

(88

S 0.708 0.355 0.649 0.685 0.276 0.426 0.527 0.849
Loyalty

3.0 gboaisl, sl
Source: research findings
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Figure 2- Model in standard coefficients mode
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Table 4- R Square values

Variable Brand awareness Quality Storeimage Loyalty
Al 0.504 0.683 0.455 0.516
R Square

3.0 gbaaisl, sl
Source: research findings
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Table 5- Q2
Variable Brand awareness  Quality ol&iig 58 Loyalty
Store image
Q? 0.306 0.258 0.339

3uis sbaaisl, 25l
Source: research findings
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Table 6- Communality

poesa Ny 3l 26T Coond  CadS

Variable

Jypaswe &85
Brand awareness Price  Quality Product Promotion

sug S paai @iy &P
Store image  Place Loyalty

e 0.664 0.558  0.661
Communality

0.578 0.631 0.665 0.469 0.721

suiou slaandl, sisle
Source: research findings
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