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Abstract
Iran has been consistently running a trade deficit in agricultural products. Conditional upon domestic and global output

as well as oil exports, we find that the effective real exchange rate plays a significant role in perpetuating this deficit.

While we find no evidence of any J-curve dynamics, our results suggest that the effects from currency appreciation is

of greater importance when compared to depreciation.
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1. Introduction 
The real exchange rate affects trade flows through varying dynamics (Bahmani-Oskooee and 

Hegerty, 2010). While some studies examine exchange rate’s impact on aggregate trade flows 

(e.g., Reis Gomes and Paz, 2005), others explore industry-level variations (e.g., Neumann and 

Tabrizy, 2021) or firm-level information (e.g., Greenaway et al., 2010). This paper employs sector-

level data for agricultural trade in Iran, where agriculture and related activities constitute more 

than 10% of the GDP and employ 17% of the workforce (World Bank, 2022). 

Iran consistently runs an agricultural trade deficit (Figure 1), importing key staples while 

exporting products with elastic demand, such as pistachios and other nuts. This pattern results from 

frequent droughts (Salami et al., 2009), lack of production diversity (Aliabadi et al., 2021), the 

Dutch disease caused by oil exports (Apergis et al., 2014), and policies that aim at achieving self-

sufficiency and, in return, limit exports to excess agricultural supply (Yazdani and Vaezi, 2009).  

We examine whether Iran’s agricultural trade responds to changes in the effective real 

exchange rate (ERER), despite running consistent deficits. We also explore the presence of any 

asymmetries between the responses to ERER appreciation versus depreciation. Our findings 

contribute to the literature that examines the impact of exchange rate swings on agricultural trade 

flows—examples include Kandilov (2008), Baek et al. (2009), Erdal et al. (2012), and Kohansal 

et al. (2013). 

Figure 1. Iran’s agricultural trade 

 
Source: FAO (2022a) and authors computation 

 

2. Empirical Approach 
We employ annual data for Iran’s real agricultural exports and imports, from 1979 to 2019. We 

also use an ERER measure, released by the IMF (2022). We further incorporate FAO’s index for 

agricultural production in Iran and the world, with the average index value for 2014-2016 being 

set at 100 (FAO, 2022). And we lastly control for the share of oil exports in Iran’s GDP (OPEC, 
2022). Table I reports the summary statistics and the unit-root test results. Except for oil exports 

share, which is I(0), all variables are I(1). 



  

Table I: Summary statistics and unit-root test results 

Variable Mean SD P-valuea LogሺTBሻ -1.71 1.04 0.51 ∆LogሺTBሻ 0.03 0.52 0 LogሺERERሻ 4.31 0.53 0.40 ∆LogሺERERሻ 0.01 0.28 0 LogሺYୈሻ 4.16 0.40 0.14 ∆LogሺYୈሻ 0.03 0.07 0 LogሺY�ሻ 4.25 0.26 0.95 ∆LogሺY�ሻ 0.02 0.01 0 LogሺOilሻ 2.59 0.38 0.05 ∆LogሺOilሻ -0.05 0.37 0 

a.) The p-values are for Dickey-Fuller unit-root test, computed 

by MacKinnon (1994). Null hypothesis implies non-stationarity. 
 

We then model agricultural trade balance (TB) as a function of the exchange rate (ERER), 

domestic and global agricultural production indexes (YD and YG), and the share of oil exports in 

GDP (Oil): LogሺTBtሻ = Ƚ + ȾଵLogሺERERtሻ + ȾଶLogሺYୈ,tሻ + ȾଷLogሺYG,tሻ + ȾସLogሺOiltሻ + εt (1) 

Since an increase in the IMF’s ERER measure implies real appreciation (i.e., loss of trade 

competitiveness), 1 is expected to be less than zero. Also, Iran tends to export its excess 

agricultural supply, implying that an increase in domestic production increases exports and reduces 

trade deficit. More important, an increase in domestic production triggers a relative price effect, 

lowering imports, and, in return, trade deficit. In contrast, an increase in global agricultural 

production of staple foods makes imports cheaper and increases trade deficit. Thus, 2 is expected 

to be greater than zero and 3 less than zero. Further, resulting in part from the Dutch disease, an 

increase in oil exports is associated with a decline in non-oil exports and an overall increase in 

imports; 4 is, therefore, expected to be less than zero. 

The parameters in Equation 1 merely reflect long-run elasticities. To study short- and long-

run relationships in a unified framework, we follow the approach described in Bahmani-Oskooee 

and Hegerty (2010, pp. 583-586) and rely on the Error Correction (EC) representation of an 

Autoregressive Distributed Lag (ARDL) model à la Pesaran et al. (2001). This approach enables 

us to estimate short-run adjustments and, since our timeseries are either I(0) or I(1), conduct 

bounds tests for long-run relationships (PSS F- and t-tests).  

The EC representation is as follows (short- and long-run parameters are noted by  and , 

respectively): ∆LogሺTBtሻ = 

Ƚ +∑ȾT,t−୧nTా
୧=ଵ ∆LogሺTBt−୧ሻ + ∑ ȾRR,t−୧nుRుR

୧=ଵ ∆LogሺERERt−୧ሻ + 

∑ȾYୈ,t−୧nYీ
୧=ଵ ∆Log(Yୈ,t−୧) +∑ȾYG,t−୧nYG

୧=ଵ ∆Log(YG,t−୧) +∑Ⱦ୧l,t−୧nోil
୧=ଵ ∆LogሺOilt−୧ሻ + γଵLogሺTBt−ଵሻ + γଶLogሺERERt−ଵሻ + γଷLogሺYୈ,t−ଵሻ + γସLogሺYG,t−ଵሻ + γହLogሺOilt−ଵሻ + εt 

(2) 



  

Motivated by Bahmani-Oskooee and Fariditavana (2015 and 2016), we also employ a non-

linear model to test for the presence of any asymmetric effects à la Shin et al. (2014): ∆LogሺTBtሻ = 

Ƚ +∑ȾT,t−୧nTా
୧=ଵ ∆LogሺTBt−୧ሻ + ∑ ȾR,t−୧nఽౌR

୧=ଵ ∆APRt−୧ + ∑ ȾୈR,t−୧nీౌR
୧=ଵ ∆DPRt−୧ + 

∑ȾYୈ,t−୧nYీ
୧=ଵ ∆Log(Yୈ,t−୧) +∑ȾYG,t−୧nYG

୧=ଵ ∆Log(YG,t−୧) +∑Ⱦ୧l,t−୧nోil
୧=ଵ ∆LogሺOilt−୧ሻ + γଵLogሺTBt−ଵሻ + γଶLogሺAPRt−ଵሻ + γଷLogሺDPRt−ଵሻ + γଷLogሺYୈ,t−ଵሻ + γସLogሺYG,t−ଵሻ + γହLogሺOilt−ଵሻ + εt 

(3) 

 

The non-linear components of this model include: 

APRt =∑Max[∆Log(ERER୨)t
୨=ଵ , 0] (4) 

DPRt =∑Min[∆Log(ERER୨)t
୨=ଵ , 0] (5) 

APR is the partial sum of increases in Log(ERER) (i.e., cumulative appreciations), and DPR is the 

partial sum of declines (i.e., cumulative depreciations). Comparing 2 and 3, we test for the 

presence of any long-run asymmetries. The equality of 2 and 3 implies that the effects from 

appreciation and depreciation are symmetric, otherwise, the effects are asymmetric (Bahmani-

Oskooee and Fariditavana, 2015, p. 522). 

We use OLS to estimate the parameters in Equations 2 and 3. We also employ Bayesian 

information criterion (BIC) (Schwarz, 1978) to determine the order of the underlying ARDL 

models. Imposing greater penalty for the lost degree of freedom, BIC is shown to be useful for 

short timeseries (Greene, 2012, pp. 139-140). 

 

3. Results 
Table II reports the estimation results. For the parameters in Equation 2, column I shows that 

lagged trade balance is negatively correlated with its contemporaneous growth; the point estimate 

for the adjustment parameter is between -1 and zero. As for the long-run parameters, we find that 

rial’s appreciation (i.e., increase in ERER) has an adverse impact on trade balance and amplifies 

the deficit. Also, domestic output is positively correlated with trade balance. However, an increase 

in global output amplifies trade deficit. Lastly, increase in oil exports has an adverse effect on 

Iran’s agricultural trade balance. The PSS test statistics used for the bounds test are more extreme 

than critical values of interest, as computed by Kripfganz and Schneider (2020), confirming the 

significance of the long-run relationships. 

The nature of the long-run ERER effect will be explored more fully when we study the 

asymmetric impacts from appreciation versus depreciation. It is, however, important that we 

discuss the obtained long-run estimates for the control covariates.  



  

All other covariates being constant, an increase in domestic agricultural output would 

reduce the domestic prices and, in return, relative prices (defined as domestic over global prices, 

measured in a common currency). Thus, an increase in YD reduces the agricultural trade deficit. In 

contrast, an increase in global agricultural production would reduce global prices, increasing 

relative prices of domestic output. Thus, an increase in YG amplifies agricultural trade deficit. 

Importantly, in line with the Marshall-Lerner condition (e.g., Krugman et al., 2012, pp. 488-492), 

these trade effects depend on the magnitude of the elasticity of agricultural exports and imports 

with respect to changes in relative prices. As mentioned previously, Iran’s agricultural exports are 
elastic, but its imports are relatively inelastic. Nevertheless, given their absolute values, the sum 

of these elasticities is likely to be large enough, which implies that the long-run parameters 

associated with domestic and global agricultural output are likely to be statistically significant: the 

former is expected to be positive, while the latter is negative. Our estimates for YD and YG 

coefficients are indeed supportive of these propositions.  

We also find that an increase in oil exports (relative to GDP) amplifies agricultural trade 

deficit in Iran. A symptom of the Dutch disease, an increase in oil rents crowds out the productive 

activities of non-oil sectors, including the agriculture sector (Apergis et al., 2014). Such long-run 

contractions are often coupled with amplification of trade deficit, and they are more likely to be 

observed in countries with poor institutions (Van der Ploeg, 2011). Our estimation results offer 

support for such propositions. 

In the short run, along with effects from domestic and global production as well as oil 

exports, Iran’s agricultural trade is significantly affected by ERER changes. However, the short- 

and long-run parameters share the same sign. Thus, similar to Baek et al. (2009), we find no 

evidence of any J-curve dynamics à la Bahmani-Oskooee (1985) or Rose and Yellen (1989). 

We then use Equation 3 to set apart the impacts of ERER appreciation from depreciation. 

Considering the IMF definition, an increase in APR is associated with cumulative appreciation, 

while a decline in DPR is associated with cumulative depreciation. As shown in column II, the 

long-run parameter for APR is less than zero and significant; the 95% confidence interval for this 

parameter begins at -1.700, ending at -0.577. In contrast, the parameter for DPR is statistically 

indistinguishable from zero; its 95% confidence interval begins at -0.413, ending at 1.469. These 

confidence intervals suggest that the long-run parameters for APR and DPR ( 2 and 3, 

respectively) are statistically different from each other. This, in turn, implies that the long-run 

impact of ERER on agricultural trade in Iran is merely evident through real appreciation channel. 

In the short run, however, there is limited evidence of a symmetric impact, as one of the lagged 

DPR coefficients (associated with ∆DPRt-2) shares the same sign with the contemporaneous 

changes in APR measure (∆APRt); there also exists a significant overlap in their 95% confidence 

intervals. 

Other long-run parameters are similar to what we found in the absence of non-linear terms. 

Also, the PSS test statistics confirm the presence of long-run relationships. Lastly, the short-run 

effects of domestic and global production as well as oil exports remain almost intact. 
 

  



  

Table II: Estimation results 

 I II 

 ∆LogሺTBtሻ ∆LogሺTBtሻ 
Adjustment   LogሺTBt−ଵሻ -0.835*** -0.868*** 

 (0.143) (0.123) 

Long-run   LogሺERERt−ଵሻ -0.568***  

 (0.149)  LogሺAPRt−ଵሻ  -1.139*** 

  (0.269) LogሺDPRt−ଵሻ  0.525 

  (0.450) LogሺYୈ,t−ଵሻ 5.318*** 8.823*** 

 (0.782) (1.560) LogሺYG,t−ଵሻ -5.048*** -1.842 

 (1.082) (1.488) LogሺOilt−ଵሻ -1.415*** -0.866*** 

 (0.310) (0.303) 

Short-run   ∆LogሺERERtሻ -0.475***  

 (0.136)  ∆APRt  -0.988*** 

  (0.234) ∆DPRt  0.108 

  (0.272) ∆DPRt−ଵ  -0.0136 

  (0.275) ∆DPRt−ଶ  -0.887*** 

  (0.275) ∆LogሺYୈ,tሻ 1.471* 2.227*** 

 (0.821) (0.756) ∆LogሺYୈ,t−ଵሻ -0.228 -1.327 

 (1.067) (1.088) ∆LogሺYୈ,t−ଶሻ -2.026** -3.609*** 

 (0.789) (0.819) ∆LogሺYୈ,t−ଷሻ -1.855** -2.716*** 

 (0.742) (0.649) ∆LogሺY�,tሻ -4.216*** -8.158** 

 (1.178) (3.533) ∆LogሺOiltሻ -0.343** -0.350** 

 (0.163) (0.149) ∆LogሺOilt−ଵሻ 0.464** 0.371* 

 (0.214) (0.180) 

Obs. 37 37 



  

R-squared 0.797 0.894 

Adj. R-squared 0.707 0.809 

PSS t-test statistic -5.832*** -7.074*** 

PSS F-test statistic 7.589*** 10.260*** 

Standard errors in parenthesis; *** P-value<1%, 

** P-value<5%, and * P-value<10% 

 

4. Conclusion 
We explore the impact of ERER changes on Iran’s agricultural trade and find that, despite running 

consistent deficits, exchange rate remains a significant determinant of trade balance in agricultural 

products over the short and long run. We also find that the long-run parameter associated with 

cumulative appreciation is statistically significant, while a similar parameter for cumulative 

depreciation is statistically insignificant. The long-run impact of ERER, therefore, is merely 

evident through a real appreciation channel. 

There are two caveats, however. Rather than relying on bilateral trade and exchange rates, 

this study relies on aggregate trade and ERER measures. Also, the data in use are based on annual 

frequency, limiting the degree of freedom. Future studies may explore bilateral patterns in more 

detail and using higher time frequency. 
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