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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.
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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
5.5 claaidl (s le
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

Soo g S 9 wrhw ke ey o
Vari:':lble(s) Zero First Second Third Fourth Fifth
Level Level Level Level Level Level
b 2 ages gl 00015  0.0611 -0.1529 0.0465  00993™  -0.0525
General index of bread purchase
. “”L“ -0.0069 -0.1434" -0.935 0.2041" -0.0362 0.076™
Health index
JlS a5 ol 2T s i -0.246 -0.0901 -0.0167 -0.039 0.0842 0.0083
Awarness of whole wheat bread index
)l?sls _AAI)) -0.0198™  -0.0795"" -0.0024 0.0247 0.0571" 0.0151
Family income
e 00013  -0.1065°  0.0653™ -0.0107 0.0435™ 0.007
Education level
Jol a5 06 bl ] e
Know|edge of the benefits of whole wheat 0.0015 -0.00005 -0.0273 0.0032 0.0168 0.0057
bread
Silg) JolS paiS b B yune e
Frequently consumption of whole wheat 0.0053 -0.0962 -0.0105 0.0819 -0.015 0.0345
Lavash bread
AR . l .
B slacldlas 0.0062 -0.0665 0.0721 -0.0023 0.0243 -0.0338
Number of household members
N -0.0043  05132°  -0.1192""  -0.117""  -0.1115™ -0.151"
Gender
ool el slagy 0.0055 -0.727 -0.5118" 0.4703" -0.0435
Being of elderly person in family
Il 53 ey 3,31 392 -0.0183 -0.2974" -0.0577 0.1623™  0.1179"

Being of patient person in family

*, ** and *** are significant at 10, 5, and 1% level, respectively.
il oo (63 sme doyd 03 g s S5 g 53 (g1 Sxe b MBI U g e g W ¥
54850 b asl 35l
Source: Research findings
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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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