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Abstract

In this research, based on quarterly data in the period from 2001 to 2021
and based on NARDL and QQR approaches, the impact of the sanctions
imposed on the government’s tax revenues at two levels of corporate income
tax and total tax has been investigated. The findings of the NARDL approach
showed that in the long term, increasing the severity of the sanctions will
reduce the total tax and corporate income tax. With the difference that its
effect on the income from corporate tax has been greater. In the case that
the severity of sanctions is decreasing, the results show that the coefficient
is positive and significant at the 90% confidence level for corporate tax and
the coefficient is meaningless for total tax; which shows the fragility of the
expectation of tax increase at the time of reducing the intensity of sanctions.
The short-term results, however, have brought a different result, and the
increase in sanctions has caused an increase in the total tax and corporate
income tax. The results of the QQR method show that the imposition of
the sanctions intensity in the 7th to 10th decile on total tax and corporate
tax, when they are in the 3rd to 10th decile, was negative. As a result, two
approaches show that increasing the intensity of sanctions has caused a
decrease in the government’s tax revenue in Iran.
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Introduction

Sanctions have had profound impacts on Iran’s economy, particularly affecting
government tax revenues, which constitute one of the main pillars of public
budget financing. The decline in oil revenues due to sanctions has placed
significant pressure on the Iranian government to reduce its dependence on this
income source while simultaneously strengthening the country’s tax system.
However, the critical question remains: Has the Iranian government managed to
maintain its tax revenues despite severe sanctions, or has this sector also been
adversely affected? Given the importance of this issue, examining the impact
of economic sanctions on Iran’s government tax revenues is a vital matter that
can enhance understanding of the economic challenges facing the government
and help formulate appropriate strategies to address them. This study seeks to
provide a comprehensive picture of the country’s tax system under sanctions
by conducting a detailed analysis of data and assessing the various effects of
sanctions. To this end, the NARDL method is employed to investigate the
impact of sanctions on tax revenues. The NARDL model helps determine
whether tax revenues respond differently to the escalation or relaxation of
sanctions and highlights any nonlinear or asymmetric behavior in the response
of tax revenues to sanctions. The present research aims to examine the effect
of sanctions imposed in recent years on government tax revenues at two levels:
corporate income tax and total tax revenues. The findings of this study will
provide valuable insights for policymakers and economic actors in both the
public and private sectors, enabling them to develop solutions to mitigate the
effects of imposed sanctions.

Methodology and Methods

The variables used in the estimations include:

- TAX: Government revenue from taxes, which includes two variables:

- TAXTOT: Government revenue from total taxes (direct and indirect).

- TAXCOR: Government revenue from corporate taxes.

- SANC: An index measuring the intensity of sanctions imposed on Iran during
the study period, based on data published in the article by Laudati and Hashem
Pesaran (2023).

- CPI: Consumer Price Index.

- GDP: Real gross domestic product.

- EXC: Free market exchange rate for the US dollar.

All variables are seasonal and logarithmic, with data on government tax
revenues, the Consumer Price Index, exchange rates, and real GDP extracted
from the Central Bank’s economic indicators. The study period spans from the
first quarter of 2000 to the last quarter of 2020. The first quarter of 2000 was
chosen because the Central Bank’s economic indicators begin from this year,
and the last quarter of 2020 was selected due to the irregular publication of
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government tax revenue data beyond this point and the unavailability of sanction
intensity data after this quarter.

In the NARDL model, the general form of the asymmetric relationship between
two variables, x and y, is as follows:

Ve =Bt + BT tuy (1)
And
Axy = v, )

The term Ax, = v, indicates that changes in Ax, derived from a stochastic process.
In other words, x, is non-stationary, but its changes are stationary. Additionally:

X = xo +xi + xp 3)

Where x{ and x; represent the partial sum processes of positive and negative
changes in x,, respectively:

xit =Y Ax = X5 Max(Ax;, 0),x; = X5, Ax; = X%_; Min(Ax;, 0) (4)

Here, x{ and x; are the cumulative sums of positive and negative changes in x,.
This decomposition allows for the detection of any asymmetry in the relationship
between the dependent and independent variables. For example, if an increase
in x, affects x, differently than a decrease, this will be reflected in the coefficients
B* and B~ this modeling of asymmetric cointegration based on partial sum
decomposition was first applied by Schorderet (2001, 2003) to the nonlinear
relationship between unemployment and output.

With this explanation, the NARDL relationship for the variables used in

the model is as follows:

Aln(TAX,) = By + X5 A AIn(TAX,_1) + Xi=g 81 Aln(SANCE ) +

5
t=0 820AI(SANC 1) + X123 vuAIn(CPL—y) + X520 VamAlN(GDP, ) + ®
vy VanAIM(EXCi_y) + @*In(SANC,_1y + ¢~ In(SANC,_1y+¢,In(CPl,_;) +

@,n(GDP._1) + ¢3In(EXC_1) + pIn(TAX;_,) + v;
In this equation, the term:
(6)

Y021 AAI(TAX, 1) + 2125 81 AIn(SANCE,) + i, 8, Aln(SANC,) +
120 YulIn(CPI_y) + Y572 VamAIn(GDP,_y) + Y525 V3 AIn(EXC,_;)

Represents the short-term relationship, while the term:
@*IN(SANC,_1y + @~ In(SANC,_ 1)+, In(CPI,_y) + ¢, In(GDP,_) + )
@3(EXCi_q) + pin(TAX,_1) + v,

Represents the long-term relationship.
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To test for the existence of long-term asymmetric cointegration, Shin et al.
(2014) uses the bounds test. Thus, the null hypothesis is:

Pt=9 =@ =@, =¢p3=0 ®)

Given that the long-term coefficients of the asymmetric variable are derived

from the following relationships:

Lyiy = = and Ly;- = = )
p p

Using the Wald test, the null hypotheses for long-term and short-term asymmetry

are as follows: .

- Long-term hypothesis: Hy: % =

—o*
p

- Short-term hypothesis: Ho: Y97, 87 = X% &7

Rejection of either hypothesis leads to the conclusion that the explanatory
variable’s impact on the target variable is asymmetric in the long or short term
(Obi et al., 2022: 126).

Results and Discussion
Before delving into the analysis of the results, Table 1 presents the descriptive
statistics of the variables used in the study.

Table 1. Descriptive Statistics
Variable U.Root  Jarque-Bera Kurt Skew Std. Dev. Min Max  Mean

TAXTOT I(1) 332 203  -0.11 1.22 886 13.18 11.10
TAXCOR I(1) 4.18 218 -038 125 7.66 1223  10.12
SANC I(1) 15.71 373 1.01 0.09 0.04 049 0.16
CPI 1(0) 5.61 1.74  0.14 0.97 859 11.86 10.08
GDP 1(0) 9.06 272 -080 0.16 457 5.19 4.96
EXC I(1) 13.03 282 097 0.87 898 11.89 9.76

Source: Research Findings

Table 2 shows the correlation between the variables.

Table 2. Correlation Coefficients

TAXTOT TAXCOR  CPI EXC GDP SANC

TAXTOT 1

TAXCOR 0.98 1

CPI 0.97 0.93 1

EXC 0.87 0.80 0.92 1

GDP 0.89 0.89 0.85 0.64 1

SANC 0.56 0.58 0.57 0.58 0.51 1

Source: Research Findings
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First Section Results:
Table 3 presents the long-term estimation results of the model with the dependent

variable being government revenue from corporate taxes.

Table 3. Long-Term NARDL for Corporate Income Tax

Variable Coefficient P-Value
Increase in Sanction Intensity 0.05 0.555
Decrease in Sanction Intensity -0.3 0.033
Inflation 1.95 0.002
Exchange Rate 0.82 0.006
GDP 0.35 0.007
C -2.21 0.004

Source: Research Findings
Short-term results are reported in Table 4.

Table 4. Short-Term NARDL for Corporate Income Tax

Variable Coefficient Prob

Error Correction Term -0.46 0.000
D(TAXCOR(-1)) -0.44 0.000
D(TAXCOR(-2)) -0.42 0.000
D(TAXCOR(-3)) -0.70 0.000
D(CPI) 0.4 0.643
D(CPI(-1)) -2.23 0.006
D(EXC) -0.12 0.509
D(GDP) 0.007 0.062
D(GDP(-1)) -0.15 0.000
D(GDP(-2)) -0.15 0.000
D(GDP(-3)) -0.18 0.017
@DCUMDP(SANC) -0.08 0.045
@DCUMDN(SANC) -0.019 0.547
@DCUMDP(SANC(-1)) -0.12 0.006
@DCUMDN(SANC(-1)) 0.05 0.133
@DCUMDP(SANC(-2)) -0.08 0.034
@DCUMDN(SANC(-2)) 0.004 0.902
Adjusted R-squared 0.87

Source: Research Findings

Figure 1 illustrates the cumulative response of corporate taxes to positive and
negative sanction shocks.
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Figure 1. Cumulative Response of Corporate Taxes to Sanction

2 4 6 8 10 12 14

Source: Research Findings

Second Section Results:
Table 5 reports the long-term effects of sanctions on government revenue from
total taxes.

Table 5. Long-Term NARDL for Total Tax

Variable Coefficient P-Value
Increase in Sanction Intensity 0.28 0.071
Decrease in Sanction Intensity -0.53 0.074
Lagged Inflation 3.69 0.004
Lagged Exchange Rate 1.45 0.024
Lagged GDP 0.54 0.027
C -4.68 0.006

Source: Research Findings
Table 6 displays the short-term effects of sanctions on total tax revenue.

Table 6. Short-Term NARDL Results for Total Tax

Variable Coefficient Prob

Error Correction Term -0.45 0.000
D(TAXTOT(-1)) -0.46 0.000
D(TAXTOT(-2)) -0.33 0.002
D(TAXTOT(-3)) -0.55 0.000
D(CPI) 1.92 0.217
D(CPI(-1)) -3.66 0.010
D(EXC) -0.08 0.784
D(GDP) 0.012 0.098
D(GDP(-1)) 0.23 0.000
D(GDP(-2)) -0.22 0.000
D(GDP(-3)) -0.26 0.056
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@DCUMDP(SANC) -0.08 0.261
@DCUMDN(SANC) -0.05 0.303
@DCUMDP(SANC(-1)) -0.17 0.040
@DCUMDN(SANC(-1)) 0.11 0.081
@DCUMDP(SANC(-2)) 020 0.006
@DCUMDN(SANC(-2)) -0.05 0.375
Adjusted R-squared 0.78

Source: Research Findings
Figure 2 shows how sanction intensity shocks affect total tax revenue.

Figure 2. Cumulative Response of Total Taxes to Sanction
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Source: Research Findings

Conclusion

The results obtained from the NARDL approach indicate that while short-term
increases in sanction intensity may potentially boost government tax revenues,
in the long run, escalating sanctions negatively impact government tax income.
Furthermore, the findings reveal that the effect of sanctions on corporate taxes
is nearly twice as significant as on total taxes, underscoring the disproportionate
damage sanctions inflict on businesses. On the other hand, reducing sanction
intensity has a positive effect on corporate taxes in the long term, though this
result is highly fragile. In contrast, the coefficient for reduced sanctions on total
taxes is statistically insignificant. Therefore, it can be concluded that repairing
the damage caused by increased sanction intensity requires a much longer
period, and merely easing sanctions does not necessarily herald an economic
recovery for Iran.

Keywords: Sanction, Government Revenue, Tax, NARDL.
JEL Classification: F51, H20, E62, C22, C32.
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NARDL Coefficient Symmetry Tests
Null hypothesis: Coefficient is symmetric
Equation: EQ02
Variable Statistic df Value Prob.
Long-Run
SANC t-statistic 56 4.761899 0.0000
F-statistic (1, 56) 22.67568 0.0000
Chi-square 1 22.67568 0.0000
Short-Run
Symmetry by Sum
SANC t-statistic 56 1.867776 0.0670
F-statistic (1, 56) 3.488587 0.0670
Chi-square 1 3.488587 0.0618
Symmetry by Lag
SANC F-statistic (3, 56) 2.588179 0.0620
Chi-square 3 7.764538 0.0511
Joint (Long-Run and Short-Run)
Symmetry by Sum
SANC F-statistic (2, 56) 11.72396 0.0001
Chi-square 2 23.44791 0.0000
Symmetry by Lag
SANC F-statistic (4, 56) 6.034913 0.0004
Chi-square 4 24.13965 0.0001
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Bound g3

Null hypothesis: No levels relationship
Number of dynamic cointegrating variables: 5
Deterministics: Rest. constant (Case 2)
Sample size: 77

Test Statistic Value
F-statistic 4.846066
Sample Size 10% 5% 1%

1(0) 75 2.196 2.574 3.427
1(1) 75 3.166 3.641 4.620
1(0) 80 2.303 2.550 3.351
1(1) 80 3.154 3.606 4.587
1(0) Asymptotic 2.080 2.390 3.060
1(1) Asymptotic 3.000 3.380 4.150

*1(0) and I(1) are respectively the stationary and non-stationary

bounds.

&Ld,@hmb‘gws_,}oyﬂ

Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 1 lag

F-statistic 0.047949 Prob. F(1,55) 0.8275

Obs*R-squared 0.067071  Prob. Chi-Square(1)  0.7957
Heteroskedasticity Test: ARCH

F-statistic 0.756919 Prob. F(1,74) 0.3871

Obs*R-squared 0.769505 Prob. Chi-Square(1) 0.3804
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WL 0 g3
NARDL Coefficient Symmetry Tests
Null hypothesis: Coefficient is symmetric
Equation: EQ02
Variable Statistic df  Value Prob.
Long-Run
SANC t-statistic 53  3.989252 0.0002
F-statistic (1,53) 15.91413 0.0002
Chi-square 1 15.91413 0.0001
Short-Run
Symmetry by Sum
SANC t-statistic 53 2.651818 0.0105
F-statistic (1,53) 7.032140 0.0105
Chi-square 1 7.032140 0.0080
Symmetry by Lag
SANC F-statistic (3,53) 4.345490 0.0082
Chi-square 3 13.03647 0.0046
Joint (Long-Run and Short-Run)
Symmetry by Sum
SANC F-statistic (2,53) 8.040592 0.0009
Chi-square 2 16.08118 0.0003
Symmetry by Lag
SANC F-statistic (4,53) 5.186742 0.0013
Chi-square 4 20.74697 0.0004
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Bound g+

Null hypothesis: No levels relationship
Number of dynamic cointegrating variables: 5
Deterministics: Rest. constant (Case 2)
Sample size: 77

Test Statistic Value
F-statistic 9.274070
Sample Size 10% 5% 1%

1(0) 75 2.196 2.574 3.427
I(1) 75 3.166 3.641 4.620
1(0) 80 2.303 2.550 3.351
I(1) 80 3.154 3.606 4.587
1(0) Asymptotic 2.080 2.390 3.060
I(1) Asymptotic 3.000 3.380 4.150

*1(0) and I(1) are respectively the stationary and non-stationary
bounds.

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 0.319071 Prob. F(1,52) 0.5746
Obs*R-squared 0.469590 Prob. Chi-Square(1) 0.4932

Heteroskedasticity Test: ARCH

F-statistic 0.448662 Prob. F(1,74) 0.5051
Obs*R-squared 0.458011 Prob. Chi-Square(1) 0.4986
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