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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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Figure 1- Per capita consumption of domestic rice and imported rice in lIran

Source: Statistical database of the Ministry of Agriculture Jihad

and the statistical database of the Customs Administration of
Iran (2023)

«wdlny ol 654 Caje 250 B Gsesl 5 o 90
Canl 0 ] Sl 5 olaBl haie slie o) S USS
Gb wyp 30 Sl ,LU gy 5l eolazwl . (Samuelson, 1948)
9 03,5 o0 5L (Varian, 1982) asllas & BaiSyas Sloes
oy o2 Sl Sl 5 Lol e (galatdl s S, |
29 Caglas U 4 (ol (WU JSS @b gy cpl 2 WS e
Sygly » @l eMSe 5 508 oot Lol b aon
3 5 Jlog 5 (Srondgs o luadls uily)ly wile Sl
.(Compiani, 2022) cuisls salgss 1y las
Sloen 3 1B,y Ly 4y il ! 5l ool b o3lj Sllllas
» (Demuynck & Seel, 2018) alos il cxslaisls 515 o
whe Y (B Gyne clray s ladlas
9 Fb colmodly 3l odlatul b1y je50 sl DD« osd (slisdin

(V) el S35 Lol oSl 5 (65988 sl @lyjg s lel oY 228 e

case Sy ply) 5 el GEMIS G e caslie Lzl

SYgamme opl 4 (gybly o9 el 3939 4 0,y SIS sl
Sl Slpl GBSO pas il 5 0 43l 5 ol odd Shy)lg
oyl (Salami & Kavoosi, 2011) cul 3,90 39394 1) a0y
Slus i il &S cwl cuenl P casyl Gl gasge
S i 39 Sy ol 5 D g Ay i
Gl 5 g 0391 g g LIS G5 (K, By bles s o) o
dogi bl Hluly (B g0 OB ae 4y licmen (31 0058 pae
Gl )3y S92 (ooyp 4 Oidoh (il  Epdge (x| &
0166 L plo St b g S ptelylb cdlny 51 oslizl b VE
Umq44),:d)uidyﬂbdiw{)@‘am)&:ﬂob%)sw

1- Weak Axiom of Revealed Preference
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2- Strong Revealed Preference (SRP)
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Table 1- Per capita consumption and price of domestic and imported rice
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Year  Pper capita consumption
of Domestic rice - kg
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Per capita consumption
of imported rice - kg
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Adjusted average price of
domestic rice - kg in Rials

Ty o J1ami Cuond
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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

Josa 53 o g 008 Jlogi ¢3a5 (o) i 5 (V) dlasly (ol
Sl 5ol oy s pile (slad]yd awyp b ool odds yo)l55 ¥
390 slalo > a8 Cdx jlex F) Jodr )3 ciend oud IS
3g29b .l 0381 5lasT VYWAY Jlo 50 ol (o .0 sdnliie
9 90 Hlaw ald) WWAY Jlo 10 WY s 5 ¥ S paiitns o
Jbo 53 dcusl w2313 ¢yt 9 29> slaw 41113 J1 5S)5 pgd (gt
0l 0300 Zu 3 Y S 19 VY M 5 Gl 0l 285 us 5 opl VYAV
P93 sl 41> J1 355 w3]ld (y5i 9 w3113 slaw 4il)3) ol
ly 5l e 4 g b Sa0)kea (Cul w3jle> Ggiw 4
0ol 0 Al g8y Slol B (s 9 ) ye8de 4l 93 (o

ol 0l saalive Camd ol S| Gilows 3

Geins sbal sl

o1 Sl Sl 5 o) ¥ g ) Jgi s bl

2y iliste sladew )bk o 3 ) ja cladl)s a5 (cams
P @y ran dw o gl ol )3 g o claarl g Jlo o
w3 4l diged yobody a3 oo U ) Canl (o) )90 slo Sl
T e Sy Bpan oS w30 (Ui J9ke cnl Jol g 9 Jl
i SIlg g S HS VY g (JSI g p Sk FY I Stz
Sl pn WAY Jlo p3 Jby VerA 9 TV % ol s slacaosd b
o 0 Jnl y sl (Olags 2 V0 Tagan) JUy YFAY-+ Jolas
V00« + 3935 V¥ o) Jlos )3 b pped B yumo oS )]l el aisls
o <23 41153) ol ALE py iy 3 005 oS slacad L logs

2V ot 0 ciens oud ISl Sl e ple (Jsl gt g



YAV 55is jo @i p (BissU pas Gl i (5 laly 3,1 ool Ke g (Sl




VEoF Jaly (¥ oyl ¥R ol c(o))slisS dxwgi g bl 4y YAY




YAY

295 30 75 9 RIS S pan Gl 5 55lml (U5 ol 0 g (SblwT

slp Sloj ol gl 398 00 oanlia Jouo ol 3 o5 psbolon
o ol )13 A3 25 S JBlis & WWAF Lo oy 9y
Cusdge ool podd Jloy g 0ud Sl Cloe 5 yile
M A s 5w dus 4y Jlein ] canSlls dlads 4 Cows ]y
il @ okl 5 Sle cdgl Jisa ) aulie 5)90 sl 7o)
WY 9 MY s g g9 Jlo o ool ks dlais
OB ) QA Y (5l gl sl e 53 smand (Bl
Al bl Gis 53 9351 )18 (Sle (i 3 aB Sy kel
o doldl wyp 5l s ye uapd U cdls ol 0 o odnlive
A S sl iS5 53 () w3153 9 wadjk J5le 53 S s
sdnliie (a5 (Slhe isy )3 g odalie yaB T oledl Gisw ) 4
g gl pis g LAB Y (Sle IS ehdjew dlsye D 395 ce0
o)l dl>ye > W)ls Gl )y LAB S Pl okl
dloye )3 (LAB Y adgl iy g LA Sy il g Sl e
O3S Al o 53 (A Y 1S o She (ASu g gl i ead L
d>po 3 plxliw 5 Al S Sle B g LAB T gl i
3390 (50593 y o2kl BlisT (A ¥ o sy j) BTl e g omin
Jloys g 00 ST Sl 5 uaile S adgl i ) )y
W) adlan 3y90 (Sloj 50y9 4 a2 5 b S pebar 315 )5 0
Jloys caumss osd IS8T Sl 5w yilo KUSE als po VY ((VWWAY
duglie 3590 (laggj Sl dl po 0 53 9 C8)S )18 (o) 3)90 045
dnole Ludly JSwg)S 0)le] ol yos a 03Lidl 351 (sl 285 slass

ol 030 0 Jgan p3 ol olde a5 s

359l .l o0kl 3las] WYAF Lo > Slous 5 a8 yesd
ST g ptiane S ygoh VO duw 4 VF e WD Lo 3 &S oyl
VO S 500 25 WA Jlo )0 zus i opl cal 00 000> o
P LA oo by ek &y ol ol 03l o 5 W s &
ol 045 031> g 5 V¥t 4 VY s 9 Gl 00Dy F VWAA L
9395 o 0313 g 5 WYt 4 VY s WWAD Lo )3 oS’ S jau0 0
V8 S 0 VA s g0l 25 WWAR Loy (128 o yles plo] o
VA S 38 0o WWAY o 50 &5 Jy00 sl 045 03> o 5
Sl oad Jloy Jgdor ol 2 (S psbots 92 08 03> g 5
B oM Bpme Sloa i ) (A8 S oy whnd odd IS
A0 —1YRS 5 VYAD —IYAY 5 WWAY (cla Jlu 55 g 5 L3I
adllas 5y50 siloj (g0595 sl 033l 55T 1FAR 5 VWAV —\YRA
duslio 350 slazg; ol e ) awl Jlo Yo (VWWAY=VFAY)
%N(N -1 = §(20 X19) = 190 L Joleo ¥ Jsa> ,5 (N)
Jhaslodls &5 (N) a5 cas ¥ 598 0,93, a5 obuljl § 54 anles
Cunl +[o¥Y ol adlllan 5)50 (Sloj (5095 5 LAE £
ALy Bl Cusd gy pastli slaied,
orally =g 8" 0]l clomz 5 50 Sl o cslajial)ly
o e silo 5031 o2l 35 5550 (clmo ol dsmslno (<l 05 o3lizl
AU 3o g, )3 4 asul o chuns 0l HIK] lous 3 ol
JS53 03lel g s (L) oo 5 lactl gl o a4y 0
Jpir ¥ Jgtor b donlre Jlatol cnsld s o (gl Gl
Amd e ol 1y o oy ciums ond I Sl i il

7
6 - - - - - - - - - - - - - - -
5
[<5]
T::s =—=K-W s s,
>4 4 ” : : )
o = = = critical value of Chi-square s oLl il i
S )
22 3 FgSl
3]
i
w
2
1 N _ A‘
r——a P & & v v —= P P U—
v 2 \ 2 v v v v v \ g ——= \ 4
0
ron) Fon) — Fon) Py — ~—~ ~— ~— ~— ron) Fon) — fon) Py —~ )
Yo} [(e} N~ [e0} (2] o — N (32} < L0 © ~ [ee} (o) o -
o o o o o — — - — - — - - - i N N
o o o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N N N
N—' N—' N—' N—' N—' N—' N—' N—' N—' N—' N—' N~—' N—' N~—' N—' N~— N—
< Yo} © ~ [o0] (o2} o - N (a2} < Lo © ~ @ (2] o
[o0) [0} [o0) o0} o0 [0} (2] (2] (o2} (2] (o2} (2] D (2] D (o2} o
[30] ™ [30] ™ ™ ™ (30) ™ ™ ™ ™ ™ ™ ™ ™ ™ <
— — — — — — — — — — — — — — — — —

yoSwl 515 5 o] (il ym jlade Sl 43 K-W o,lel gy 415905 - JSWiS
Figure 2- Trend of K-W statistic against the critical value of Chi-square statistic
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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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