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Introduction

Given the importance of foreign direct investment (FDI) and trade openness in the economy and the theoretical
ambiguity surrounding their effects on agricultural performance, this study employs the AutoRegressive
Distributed Lag (ARDL) approach to empirically assess their impact. Specifically, it examines how FDI and trade
openness have influenced the growth of gross domestic product (GDP) in Iran’s agricultural sector over the period
1970-2022.

Materials and Methods
The model utilized in this research is based on the study by Sultana and Sadkin (2023) as follows:
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The variables employed in this research include: AFF: agricultural production growth, FDI: foreign direct
investment, GDP: gross domestic product (economic growth), CPI: inflation rate, TRADE: degree of trade

openness (free trade), GFC: gross fixed capital formation, and &; : stochastic term. The necessary data were
gathered from the World Bank for the period from 1970 to 2022.

Results and Discussion

In this research, the generalized Dickey-Fuller tests were employed to assess the stationarity of the time series
and the presence of unit roots. The order of their aggregation was determined accordingly. The generalized Dickey-
Fuller test indicates that at a significance level of 5%, all variables, except for the growth of the agricultural sector
with a one-time difference, are stationary in both the cases of having an intercept without a trend and having an
intercept with a trend. Based on the results of the generalized Dickey-Fuller unit root tests, the accumulated model
variables are of order one and zero. Consequently, the ARDL method is applied in this research.

To estimate long-run coefficients, it is essential to first verify the existence of a long-run relationship.
Therefore, the F-Bound test introduced by Pesaran, Shin, and Smith (2001) is also utilized. This method confirms
the existence of a long-run equilibrium relationship among the model's variables.

The results of the LM test indicate that there is no autocorrelation among the residuals in the examined model.
In fact, the null hypothesis of no autocorrelation is not rejected. Additionally, the results of the heteroscedasticity
test suggest that the null hypothesis of the absence of heteroscedasticity is not rejected, indicating homogeneity of
variance.
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The following table presents the results of model estimation using the ARDL method.

Model estimation results using the ARDL method

Long-run relationship
Prob. | t-Student | standard deviation | Coefficients | Variables
0.00 3.66 6.25 22.91 FDI
0.00 3.48 0.39 1.36 GDP
0.05 2.14 0.38 0.82 GFC
0.02 -2.68 0.13 -0.37 INF
0.32 1.04 0.15 0.16 TRADE
0.00 5.82 11.57 67.43 C

Source: Research findings

The error correction model is employed to assess how short-run imbalances of dependent variables are
corrected towards long-run equilibrium. The results from estimating the error correction model indicate that the
coefficient of the error correction term in the model is -0.20. This means that in each period, 20% of the imbalance
in the agricultural sector is corrected, moving closer to its long-run equilibrium trend. To ensure the stability of
the estimated regression coefficients and the accuracy of the results obtained, stability tests, including cumulative
residual (CUSUM) and cumulative residual squared (CUSUMSQ), are conducted for the residuals of the short-run
model. The results confirm the stability of the estimated coefficients during the studied period.

Conclusion

The findings of this research indicate that foreign direct investment (FDI) has a positive and significant impact
on the long-term production growth of Iran's agricultural sector. However, commercial openness does not have a
significant effect on the growth of production in this sector over the long run. Additionally, gross domestic product
(economic growth) and gross fixed capital positively and significantly influence agricultural production growth.
Conversely, the inflation rate negatively and significantly affects the production growth of the agricultural sector.

Acknowledgement

Given the positive and significant impact of FDI on agricultural production in the long run, it is essential to
attract appropriate and efficient foreign direct investment to enhance local employment and investment, thereby
boosting production and productivity in Iran's agricultural sector. Consequently, it is recommended that
policymakers refine their strategies to foster an environment conducive to attracting foreign direct investment in
agriculture, aiming to draw in more effective investments to elevate agricultural productivity. In this context, the
country can adjust its tax and agricultural investment policies to establish a "suitable investment environment" that
encourages long-term foreign investments in the agricultural sector. Furthermore, the government should
implement policies aligned with agricultural needs and initiate relevant and practical training programs for farmers
to enhance agricultural skills, enabling FDI to further develop the nation's agricultural sector. Additionally, to
bolster the country's economic growth within the agricultural sector, innovative methods must be adopted to attract
foreign direct investment. The lack of a significant effect of trade openness on the production of Iran's agricultural
sector underscores the necessity to reassess the country's free trade policy to support various segments of the
agricultural sector, thereby increasing production and improving the overall performance of agriculture.
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Table 1- Generalized Dickey-Fuller unit root test (with intercept and without trend)

S 4 50 PIOPSEEI b i PICPSEEI 1 1%
Order of integration | Dickie Fuller's statistics | Variables | Dickie Fuller's statistics | Variables
I(1) -7.01 AAPG -0.93 APG
1(1) -VIV- AFDI -2.90 FDI
10) - AGDP -4.66 GDP
10) - AGFC -2.97 GFC
10) - AINF -3.36 INF
1(0) - ATRADE -3.97 TRADE
e Sl igeil (Sad Jeb b e 5l Tae g g U3
The critical value of the Dickey-Fuller test with intercept and without trend -2.93

gl sl avie
Source: Research findings
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Table 2- Generalized Dickey-Fuller unit root test (with intercept and trend)

L 4 e I Spoll | biie | J@ Sl | bk
order of integration | Dickie Fuller's statistics | Variables | Dickie Fuller's statistics | Variables
1(1) -6.97 AAPG -1.75 APG
1(1) -7.62 AFDI -3.19 FDI
1(0) - AGDP -4.89 GDP
1(0) - AGFC -3.94 GFC
1(0) - AINF -3.53 INF
1(0) - ATRADE -3.52 TRADE
Sgy g ln 5l p2e b Jgd (S5 el Sl sl

The critical value of the Dickey-Fuller test with intercept and trend -3.52

ohegk sl iaie
Source: Research findings
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Table 3- The results of the test for the existence of a long-run equilibrium relationship using the ed

e test (F-Bound)

Aoy ) pdaw dopd O paws doyd Ve paw oyllFoss duloee
At the 1 percent level | Atthe 5 percent level | At the 10 percent level | Calculated F statistic
I(1) 10) I(1) 10) I(1) 10) 884
3.90 2.73 3.21 2.17 2.89 1.92 '

Jso
Model

bk sl iae
Source: Research findings
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Table 4- The results of diagnostic tests of classical assumptions

by Smoddgs (5905 F —statistic 0.05 prob.F 0.99

The serial autocorrelation test Obs *R —squared | 429 | probChi —Square | 0.74
ol Ty silunodls yg03] F —statistic 0.54 prob.F 0.90

The Heterogeneity of Variance Test | Obs *R —squared | 2355 | prob Chi —Square | 0.70

g3, ol seio
Source: Research findings
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Table 5- Model estimation results using the ARDL method

Osouily dhail,

Long-run relationship
Jlesal | Teddgsn! Suro Bl yocl ol g W puiio
Prob. | t-Student | standard deviation | Coefficients | Variables
0.00 3.66 6.25 22.91 FDI
0.00 3.48 0.39 1.36 GDP
0.05 2.14 0.38 0.82 GFC
0.02 -2.68 0.13 -0.37 INF
0.32 1.04 0.15 0.16 TRADE
0.00 5.82 11.57 67.43 C

g% (slaasl, g
Source: Research findings
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Table 6- The results of estimating the Error Correction Model (ECM)
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—— CUSUM of Squares ——— 5% Significance

(CUSUMSQ) (o205 wilowms yg:ox0 (39031 = l5g0

Figure 2- Cumulative squared residual (CUSUMSQ)

bk sbadl, iae
Source: Research findings

Jleis! teds gl o 8l ool olps s yusiio
Prob. t-Student standard deviation Coefficients Variables
0.005 3.126 0.003 0.01 D(FDI)
0.003 -3.323 0.0003 0.001 D(GDP)
0.462 0.749 0.022 0.017 D(GFC)
0.002 -3.425 0.003 -0.013 D(INF)
0.0003 -3.59 0.0003 0.001 D(TRADE)
0.000 -13.197 0.015 0.20 CointEq(-1)
gl sl avie
Source: Research findings
10.0
7.5
5.0 o —
2.5
0.0
-2.5
-5.0
-7.5
-10.0
13 14 15 16 17 18 19 20 21 22
—— CUSUM - 5% Significance
(CUSUM) (srox5 ilowwy (93031 =Y ylagei
Figure 1- Cumulative residual (CUSUM)
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Source: Research findings
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