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Objective: This study examines the symmetric and asymmetric effects of
macroeconomic variables on agricultural product prices in Iran over the period
1972-2023. Specifically, it investigates the roles of the exchange rate, interest
rate, liquidity, gross domestic product (GDP), trade liberalization, and the
price indices of the industrial and service sectors in explaining fluctuations in
agricultural prices.

Method: The autoregressive distributed lag (ARDL) and nonlinear
autoregressive distributed lag (NARDL) models were employed to estimate
both short-run and long-run relationships. The augmented Dickey—Fuller
(ADF) and Zivot—Andrews unit root tests, bounds testing, the Wald test, and a
series of diagnostic and stability tests were conducted to ensure the robustness
and validity of the empirical results. Annual time-series data were obtained
from official national sources.

Results: The findings indicate that macroeconomic variables exert
significant effects on agricultural product prices, with many of these effects
being asymmetric. The NARDL results reveal that positive shocks to liquidity
and the exchange rate generate stronger inflationary effects than
corresponding negative shocks. GDP also exhibits asymmetric effects, as
negative shocks have a greater impact on agricultural prices than positive
shocks. Furthermore, the price indices of the industrial and service sectors
have positive and statistically significant effects, whereas trade liberalization
exerts a significant negative effect, contributing to lower agricultural prices.

Conclusion: The results demonstrate that agricultural product prices in Iran
respond asymmetrically rather than linearly to macroeconomic shocks.
Accordingly, effective price stabilization policies should focus on controlling
exchange rate volatility, managing liquidity growth, strengthening domestic
production, and implementing well-designed trade policies.
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Introduction

In market-oriented economies, prices serve as the primary mechanism for transmitting
information, allocating resources, and guiding production and consumption decisions.
Consequently, price volatility increases uncertainty and reduces the efficiency of economic
planning. Among different markets, agricultural prices are particularly important because they
directly affect food security, employment, household welfare, and social stability. In Iran,
despite the agricultural sector's substantial contribution to GDP, employment, and exports,
agricultural prices remain highly vulnerable to both domestic and external shocks, including
exchange rate fluctuations, changes in liquidity and interest rates, movements in industrial and
service sector prices, and shifts in trade policies.

From a theoretical perspective, agricultural prices are determined not only by supply and
demand conditions but also by monetary, exchange rate, trade, and cost-transmission
mechanisms. An important issue in the literature concerns the nonlinear and asymmetric nature
of these relationships, as positive and negative macroeconomic shocks may differ in
magnitude, direction, and persistence. Although previous domestic and international studies
have documented the influence of macroeconomic variables on agricultural prices, most have
relied on linear models that overlook asymmetric responses, structural rigidities, and the
separate effects of positive and negative shocks. Moreover, many studies have considered only
a limited set of explanatory variables or relatively short sample periods, providing an
incomplete understanding of long-term agricultural price dynamics in Iran.

To address these limitations, this study investigates both the symmetric and asymmetric
effects of macroeconomic variables on agricultural product prices in Iran over the period 1972—
2023. It examines whether positive and negative shocks to the exchange rate, interest rate,
liquidity, GDP, industrial and service sector prices, and trade liberalization affect agricultural
prices differently. To capture both linear and nonlinear dynamics, the study employs the ARDL
and NARDL frameworks, which allow simultaneous estimation of short-run and long-run
relationships. The findings contribute to the literature on agricultural price determination in
developing economies and provide empirical evidence to support policymakers in designing
more effective agricultural, monetary, and trade policies aimed at stabilizing food prices and
enhancing food security.

Method

This study is applied in terms of its objective and adopts a descriptive—analytical research
design based on quantitative analysis of secondary data. Annual time-series data covering the
period 1972-2023 were collected from official sources, including the Time Series Database of
the Plan and Budget Organization and the Central Bank of the Islamic Republic of Iran.
Accordingly, the dataset comprises 52 annual observations.

Agricultural product prices (PA) are considered the dependent variable, while the exchange
rate (ER), interest rate (R), liquidity (M), gross domestic product (GDP), trade liberalization
index (LIB), industrial price index (PI), and service sector price index (PS) serve as the
explanatory variables. Except for the trade liberalization index, all variables are expressed in
logarithmic form to reduce heteroscedasticity and allow the estimated coefficients to be
interpreted as elasticities. The trade liberalization index is measured as the ratio of total exports
plus imports to GDP.

To examine both symmetric and asymmetric relationships, the study employs the
autoregressive distributed lag (ARDL) and nonlinear autoregressive distributed lag (NARDL)
models. While the ARDL model estimates conventional short-run and long-run relationships,
the NARDL model decomposes each explanatory variable into positive and negative partial
sums, enabling separate estimation of the effects of positive and negative shocks. This approach
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is particularly appropriate because agricultural prices may respond differently to expansionary
and contractionary macroeconomic shocks.

The empirical analysis proceeds in several stages. First, the data are collected, harmonized, and
prepared for estimation. Second, the Augmented Dickey—Fuller (ADF) and Zivot—Andrews
unit root tests are employed to determine the order of integration and account for potential
structural breaks. Third, the bounds testing approach is applied to examine the existence of
long-run cointegration. Fourth, the ARDL and NARDL models are estimated. Finally, the
Wald test is used to assess the presence of long-run and short-run asymmetries.

Model adequacy is evaluated using a series of diagnostic tests, including the ARCH-LM test
for heteroskedasticity, the Breusch—Godfrey LM test for serial correlation, the Ramsey RESET
test for functional form misspecification, and the Jarque—Bera test for residual normality. The
CUSUM and CUSUMSAQ tests are also employed to assess parameter stability. All estimations
and statistical analyses were performed using EViews 10 and Microfit.

Results

The empirical results indicate that the variables are integrated of order 1(0) and I(1), with
none integrated of order 1(2), confirming the suitability of the ARDL and NARDL approaches.
The ARDL bounds test provides evidence of a long-run cointegrating relationship between
macroeconomic variables and agricultural product prices.

The symmetric ARDL estimates show that the exchange rate and the industrial and service
sector price indices have positive and statistically significant effects on agricultural prices,
whereas the interest rate, liquidity, and trade liberalization exert significant negative effects.
The estimated error correction coefficient (-0.15) confirms convergence toward the long-run
equilibrium following short-run deviations.

The Zivot-Andrews test identifies significant structural breaks in the data. More
importantly, the NARDL estimates reveal substantial asymmetries in the effects of liquidity,
the exchange rate, and GDP. Positive shocks to liquidity and the exchange rate generate
considerably stronger inflationary effects than equivalent negative shocks, while negative GDP
shocks have a larger impact on agricultural prices than positive shocks. Trade liberalization
exerts a significant long-run price-reducing effect.

The short-run NARDL model produces a statistically significant error correction coefficient
of —0.412, indicating that approximately 41% of short-run disequilibria are eliminated each
year. The bounds and Wald tests confirm the existence of a stable nonlinear long-run
relationship and statistically significant asymmetries for most explanatory variables.
Furthermore, all diagnostic tests support the adequacy of the estimated models by confirming
the absence of serial correlation, heteroskedasticity, and functional form misspecification,
while the stability tests indicate that the estimated coefficients remain stable throughout the
sample period.

Conclusions

The findings demonstrate that agricultural product prices in Iran were significantly
influenced by macroeconomic variables during the period 1972-2023 and that these
relationships exhibit both long-run persistence and pronounced asymmetry. Although the
ARDL model confirms the significant effects of the exchange rate, liquidity, interest rate, trade
liberalization, and the industrial and service sector price indices, the NARDL model provides
a more comprehensive representation of agricultural price dynamics by capturing nonlinear
responses to macroeconomic shocks.

The results show that positive shocks to liquidity and the exchange rate generate the
strongest inflationary pressures on agricultural prices, whereas negative GDP shocks have a
greater impact than positive shocks. In addition, increases in industrial and service sector prices
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are transmitted to agricultural markets through production cost channels, while trade
liberalization contributes to lower agricultural prices.

Overall, the findings suggest that agricultural price behavior cannot be adequately explained
by conventional linear models. Effective agricultural price stabilization therefore requires
policies aimed at controlling exchange rate volatility, maintaining monetary discipline,
supporting domestic production, and implementing carefully designed trade policies that
mitigate production costs and enhance food security.
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