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Abstract

this study investigates the dynamic effects of wheat price support policies in Iran, with a
specific focus on their impact on market price fluctuations. The primary objective is to assess
the effectiveness of guaranteed price policies in stabilizing wheat prices and their long-
term consequences for the wheat market. Employing a Censored Quintile Autoregressive
(CQAR) model and comprehensive wheat price data spanning 1989 to 2024 (1368-1403
Persian calendar), this research examines how support policies influence price distribution
in both short and long terms. The study also utilizes Monte Carlo simulation techniques
to evaluate different price support scenarios findings reveal that price support policies
significantly mitigate price volatility, particularly in lower quintiles (0.1 and 0.3) of the price
distribution, government interventions through guaranteed purchases and strategic reserves
demonstrate dynamic effects: Short-term, Prevent sharp price declines. Long-term: Create
downward pressure when releasing reserves. More aggressive support scenarios (e.g.,
12% price supports) achieve greater stability but at significantly higher fiscal costs. While
current policies have successfully stabilized Iran’s wheat market, the study recommends
policy revisions to better balance agricultural support with fiscal sustainability. Critical
recommendations include precision targeting of support measures toward vulnerable
farmers, Cost-based pricing that reflects actual production expenses advanced monitoring
systems to track domestic and international market dynamics. The research concludes that
data-driven, adaptive price support mechanisms are essential for simultaneously achieving
food security objectives and safeguarding farmer welfare.
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1. Introduction

Evaluating the effects of price support policies has been a significant issue for policymakers
and economists (Chavas, Hummels, & Wright, 2019; Gouel, 2013; Headey & Fan, 2008; Li,
Chavas, & Li, 2022; Newbery & Stiglitz, 1981). Wheat pricing policies in Iran are primarily
implemented to ensure food security, support farmers, and control the price of bread as a staple
commodity. These policies combine government price-setting, subsidies, and regulated support
mechanisms. Typically, before the planting season, the government announces a guaranteed
purchase price for wheat from farmers, which is generally set above production costs and
accounts for inflation.

A key question regarding the relationship between prices is: To what extent are price support
programs effective in reducing market price volatility (farm-gate prices)? How do these
programs affect price distribution in the short and long term? These questions are also raised
by economists and policymakers in other developing countries currently implementing price
support programs. Addressing these questions forms the primary motivation for this study. The
following sections present the theoretical framework, research methodology, model estimation
results, and conclusions with recommendations.

One key feature of a price support program is the establishment of a floor price by the
government and the purchase of the commodity (thus creating public reserves) to prevent prices
from falling below the floor. This creates a short-term censoring effect, eliminating the
possibility of prices dropping below the support level and tending to increase average prices.
However, a price support program also has long-term price effects when the government
decides to release its reserves, exerting downward pressure on prices. The net effects of a price
support program combine these short- and long-term effects, highlighting the importance of
dynamic analysis and the utility of the CQAR approach (Li et al., 2022).

This study conducts a dynamic analysis of the effects of wheat price support policies in Iran,
focusing on their impact on market price volatility. The primary objective is to evaluate the
efficiency of guaranteed price policies in reducing price volatility and their long-term effects
on the wheat market.

2. Methodology

Market prices are determined by the equilibrium of supply and demand. This equation includes
the government’s net purchases at time t. Due to statistical limitations regarding the volume of
wheat reserves and exact purchase quantities in Iran, this study focuses on a simplified price
equilibrium model based on Zellner and Palm (1974) and Li, Chavas, & Li (2022).

P (PP, G ox,) M
Ptg :max(R*,SR) 2)

* . . .
In this equation, P, represents the market price without government purchases, and SP, is

the government’s support price. In a stable policy, the release of stored wheat exerts downward
pressure on prices. While Equation (2) illustrates the censoring effect of the price support
program on the lower tail of the price distribution, it is also necessary to consider the effects of

. . . . . . . . . * .
releasing public reserves on prices. This is done by specifying a characteristic for P, in

Equation (2), where the effects of releasing public reserves on price P,* are expressed as follows

! 6,8,; and S, = maX{O,SPt —-kP, }measure the significance of the price support

j=

program at time t .\When the support program is minimal, S, =0, and SP. < kP, . The variable
S, increases with the scale of the price support program, i.e., when SP. > kP, . Within this

framework, ZJ 0,8, reflects the impact of releasing public wheat reserves on price P, ,
j=

proportional to S, ; (the significance of the price support program at time t-j. Generally, o ! 0
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indicates the negative effects of releasing public wheat reserves on prices after j periods.
6, =1/ N+n(j -1D/J),j =12,..,J , such that: Z'Ll 5.8, , =7SL, +7SSL,

st =25, )7 3)

SLL, =( 'S, (j—l))/J )
The variables SL, and SSL, depend on the lag S, , where SL, is a simple lag measure of
support, and SSL, is a weighted lag measure of support. The parameter J, reflects the effect
of releasing crop reserves. The value of 7,(0 indicates the time when the release of government

reserves exerts negative pressure on price P * . The parameter , shows how this effect changes

over time. To assess price volatility and its relationship with government policies, the
evolutionary price distribution is examined. Following Koenker (2005) and Koenker & Xiao

(2006), a quantile specification P " is used, expressed as follows:
Pq|P P, SLSLL, ) = By, + By SL, + B SLL, + B, X,

—m?*

2 5
+3B.,P =X OB, )

In this equation, g € (0,1) and X (.)are vectors of explanatory variables, and ,Bq is a vector

of model parameters. Combining Equations (2) and (5) yields the following censored quintile
regression model:

P*(P_...P_,.SL,.SLL, .x,)=max {X ()B,.SP,| (©)

In this study, using the Censored Quantile Auto regression (CQAR) model and seasonal
wheat price data (from 1989 to 2024), the impact of support policies on price distribution in the
short and long term was examined. Additionally, Monte Carlo simulation methods were used
to forecast the effects of various price support scenarios.

3. Discussion
As part of the exogenous variables, a linear time trend (t)) was included to account for structural

changes, and seasonal dummy variables d,, were included to capture seasonal effects. d 5, d,, .

The estimated parameters of the CQAR model are reported for selected quantiles
q €(0.1,0.3,0.5,0.7,0.9) . For comparison, the results of the Tobit model are also presented.

The CQAR estimates show that the variable SL, affects prices, at least for some quantiles. For

example, the coefficient SL, at the 0.1 quantile is -0.247, while its absolute value increases at
higher quantiles, reaching -1.670 at the 0.9 quantile. This indicates that the price support policy
has stronger negative short-term effects on Pt. Except at the 0.5 quantile, SL, is significant and

has a negative effect on market prices. SLL, , at the 0.3, 0.7, and 0.9 quintiles, has a positive

and significant effect on prices, while in other quantiles, it either has a negative effect or is
insignificant. The time trend variable t and seasonal dummy variables have no significant effect
on prices. Thus, the government’s price support policy can reduce market price volatility (farm-
gate prices). Wheat prices exhibit a positive and significant dependence on their first lag but a
negative and significant effect on their second lag. The estimated model provides valuable
insights into the effects of the price support policy on market price volatility and price
adjustments over time, serving as a basis for evaluating the conditional price distribution
function. The results indicate significant price volatility from 1989 to 2002, followed by a
notable reduction in volatility during the 2002-2019 period. After 2019, volatility increased
again.

To examine the effects of government price support, Monte Carlo simulations and final
regression effects were conducted for a 10-year (40-season) future period. The dynamic effects
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of the price support program were evaluated under various scenarios. To quantify the effects of
different support levels, a stochastic wheat price simulation was performed. Inspired by
previous studies (Li et al., 2022; Miranda & Helmberger, 1988), a random number generator
was used, and wheat prices were forecasted for the next 10 years. Based on these prices and

A

using the equationSP, = (1+ w)x E, | [ P, ] applied in studies by Qian, Ito, & Zhao (2020) and

t

Li et al. (2022), different price support scenarios S to S, were simulated, ranging from zero
price support (w=0), 6% price support (@ = 0.06 ) consistent with past trends, 9% price support
(©=0.09)and 12% price support (@=0.12). Using the estimated Tobit regression
coefficients, various market prices and their distributions were simulated. The results showed
that, with seasonal data, the market price distribution is nearly identical. However, market
prices are affected by different rates of price support, with a 12% seasonal price support
impacting the final years of the period.

4. Conclusion

This study examines the effects of wheat price support policies in Iran, focusing on the dynamic
analysis of price volatility and the impact of these policies on the wheat market. The results
indicate that price support policies, particularly the guaranteed purchase price for wheat, have
significantly reduced-market price volatility. These policies, by establishing a price floor,
prevent sharp price declines and support farmers’ income. Additionally, government
interventions in the wheat market through guaranteed purchases and product storage have
dynamic effects on prices in both the short and long term. A key finding is the varying impact
of price support policies across different quantiles of the price distribution. For instance, in
lower quantiles (e.g., 0.1 and 0.3), the effect of the support policy is stronger, leading to greater
reductions in price volatility. This indicates the effectiveness of support policies in stabilizing
prices under adverse market conditions. Conversely, in higher quantiles (e.g., 0.7 and 0.9), the
effect is less pronounced, likely due to policy constraints or external factors such as global
wheat price fluctuations.

Future simulations suggest that increasing the level of price support can further reduce price
volatility, but this comes at a cost to the government. Notably, the 12% price support scenario
significantly reduces volatility but imposes a substantial financial burden on the government
budget. This highlights the need for a balance between supporting farmers and maintaining
fiscal sustainability. Based on the study’s findings, it is recommended that price support policies
be designed to maximize farmers’ welfare. This can be achieved by setting guaranteed prices
aligned with production costs and regional conditions. Instead of relying solely on guaranteed
prices, complementary tools such as crop insurance, low-interest loans, and technical training
can help reduce dependence on direct price support.
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Fig. 1: Market price and guaranteed price of wheat (in constant 2016 prices) (Ministry of
Jihad-e-Agriculture and authors' calculations).

WV BAYPA Sloj 85k 50 WD Jlo ol cand @ 1) a5 (tlos Cad 9 ()il cansd 59 (V) JS
hle> e B TSPLAZ 5 3YA0 Jlo ol cad & paiS ()5k Cansd b ds)joyuw CraB TPE 02> o (LS
VWA Jlo §) U8 b ol lags (slyls cilie (sla Jlo 15 Iacosd 559 casl 1RO Jlo Cols Cand & piiS
9 P05 80 ol 00 ity (les Cuad (Jlo ol 31 Lol sl 022 st les Cand ] de 0y Cand
A8k Slog Jole Wl oo l3l sl 5 (5)5000 Glaciadd (5 pSmreal p Cdgd dadg:
Sy oy slopiio plo g (SPL) (ble> cuad (PL) ik cuasd (layisio (anogs ol (V) Joi>
anl 03 Jb) YYYAY jlne Slyosl b p SolS™ jo (il 40 JU)VP YR (10ke jsboas 5L o amd oo
OWS 1y Jby OFAYS Lo Bliosl b o) Sols o (gl 4 JU,YYYPY (1o jsboay (bles oo oS Jl>

...Ub.)uﬁ

(g Oluslms 5 (55)9UiS slea ©,159) W puiio (5Ll (S ,51ed :F Jgua
Tab. 2: Descriptive statistics of the variables (Ministry of Jihad-e-Agriculture and authors'

calculations).
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Tab. 3: Tobit model and censored quantile regression estimates (Research findings).

(CQAR) s y3uuils JSS15S 35005 ol
Tobit model gy o
09 907 qos 903 901
ARAAS —¥Y/FY MYy <y, £l VA 00V :
(YYo/vY) (Yav/sy) (Y-Y/YY) (YYA/Y+) (V¥/v¥) (F-V/5Y) B o2e
y/avyess V/AFYEe \IR R V/EVQEee AT e y/Faqes p
(+/+¥A) (+/5+%) (+/¥r+) (+/-0V¥) (+1-¥¥Y) (+/+A¥) -1
—+[osasee —e [y AR AR AL AL p
(+/+5¥) (+/+A+) (+/-0VY) (+-v50) (+/-YAD) (+/VYY) =2
—\[EY VA A AR ST RIALA A AN A — [y ST
(+/V+#) (CA\) (+/-ay1) (+/yva¥) (+/-¥5V) (+/VAY) !
DAt aa < [¥ 0N YA Xy, —e[eaVyEe DR o[-¥vs SLL,
(+1-¥%) (+/+va) (+/+Y+5) (+/-¥va) (+/+1-Y) (+/+¥¥)
<[\YA —+ /Y00 V0 %y FANE </YYA sIsY
(V/V¥Y) (¥/$10) (¥/$YY) (v/v¥5) (V/¥Y-) (¥/v2) !
YIAYD ALE YIVE <Y < [-SAE —/v50 Y/ d
(YYE/¥Y) (V/¥1) (¥Y-2/7Y) (Vva/o¥) (V- ¥/¥Y) (£-a/51) 1t
WA/YO V\$ Y/ =5/ -ya/v¥ FASIYD J
(Yya/ay) (vav/ar) (YVV/a5) YAY/Y - (V-a/8) (£10) 2
AVANYS Ve/VY- —o/vY X'y . —y/asy -IX0- FVYV/-v d
(YYo/fY) (YaY/YA) (Y-A/IYY) (YYA/TY) (V-Y/YA) (F-V/2Y) e

# Al (5 y0lre prda 5L ook Slodel Cawsddy o yilings g, ) ealiil b (5515 53) 3ylukusl (slallas tgemd g
TN o )3 s o /0 pdaw > ik ) maw )

2 SL, e &S 3> o i CQAR o pess ol osds &) 35 Carg Jdo ols cduslio (gly

=YY L ply ¢ =038 ws 3 SL, cops Jls flaica Sain Sy sl S8l )b b bewd
Lyl ¢ =09 Suz 5 wlie RIE YL gaSan ) (slhe jlde ) jlude ol S Jb s sl
SL, )5 Pt y 55698 aoolisS o Ol ¢ dasd Colos Cuvlow a5 dad o L ol Canl =V/EYV-



Ol 35S (§3Lal Sl ls dobiLind d'/L ok 7 53l b H

e pow S La 3 SLL, o)y g)lib cudd p tie (1 g Cunl jbolime dids jd (e S 2 a4
Jlize &S epl b g o)l o JIL Sy plo jo a5 Jb s (] Cuad 5 (gyblize § Cuzo 31 glyld o5 9
Cuaolew 31 eoplpl S1aBI0 Cuosd o (gybolize 3l 5 Lad (g5le (slayusio o T Sloj g, yusiio .l o0l
SNiannlg pAS Caosd D5 (48 y 30y Caod) 31515151 0 Cuasd Sllwgs yidlS cel Blg o g sioud Culos

Dyl olixe g ie 3l pgd dag Lol )y 255 Jol daBg b (g)lolize ¢ Cuio

2
1/8
1/6
1/4
X
3 12
o
) 1
{ o8
0/6
0/4
0/2
0
A NN T A NN AN A NN AT NN AT NN A NN
O O O O O O o o o T UTC O T UT U T T T O O T T T o o
00 OO O =1 N - N O 0O O d M T N O 0 O O N <F 1N OO O O
O O N IS INININININMNOOOWOWOO OO O O Oy oy oy Oy O O
M M M 0N N MO MNH N MO MO 0N N MO MO N MO MO N MO MO MO N MO OO 0NN
e e e e e T e B e e M e T e O o T I B B T B B B I R B B B I TR B B |

(oig3s (i) axllland jg0 5,93 13 EUIS (el Caod cunni S iy 1Y JSUo
Fig. 2: Estimated relative quantiles of wheat prices throughout the study period (Research
findings).
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Fig. 3: Price growth rates under different support policy scenarios, relative to the baseline
scenario (S0) (Research findings).
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Fig. 4: The distribution of wheat market prices according to different support price scenarios
(Research findings).
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