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Abstract

This study investigates the impact of sales value taxes and indirect duties
on the investment and performance of industrial workshops with 10 or
more employees during 2011-2021. Using a Smooth Transition Threshold
Regression (STR) model, the findings reveal a nonlinear relationship
between sales tax and output per capita. When the logarithm of the sales tax
remains below the threshold level of 4.898, its effect on output is positive
and significant; however, beyond this threshold, the effect becomes negative
and significant. The results suggest that excessive tax pressure can reduce
production performance and negatively affect the manufacturing sector and
the broader economy.

Introduction

Tax policy for industrial workshops is crucial because these workshops play a
major role in production, employment, and industrial supply. However, high
tax burdens, multiple taxes, and compliance costs can weaken workshops
and even contribute to their early closure. This study asks whether taxes
on industrial workshops with 10 or more employees significantly affect
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production, value added, and investment decisions. Using the STR model,
it seeks to identify a tax threshold that can balance efficiency, faimess, and
workshop profitability in Iran.

Methods and Material
This study examines industrial workshops with 10 or more employees in Iran’s
industrial parks across provinces from 2011 to 2021 using a specified test model.

log (vay) = p; +log (preye) + log (taxye) + log (pnye) + log (ki) )

This study uses the STR model to examine whether taxation and industrial
value added are linearly or nonlinearly related, while controlling for per capita
production and fixed capital formation:

LIN, = ¢ + (Bw,).G(y,c,s0) + ue 2)

In this model, the log-dependent variable is explained by current and lagged
regressors, with ¢ and 0 as the linear and nonlinear coefficients, while a logistic
transition function G smoothly shifts between regimes.

Groc,s) = (L +expl—y [IEey(se — D™, ¥>0 G)

The PSTR model shows how VAT causes taxation’s effect on industrial value
added to shift across regimes, becoming linear with a near-zero slope and
increasingly nonlinear as the slope rises.

yie = (1 + Boxie + wie F= 0} )
¢ = .

Ut (ot B + e F=1

The PSTR model captures heterogeneous coefficients across cross-sections
and over time, and in this study the transition variable is also included as an
explanatory variable.

dlny; OF (gt 7.0)
ejr = Wx; =Po+ BiF(qi:v,0) + [Br InXic W %)

The second case: when the transition variable is not included as an explanatory
variable in the model.

— Oyie =fo+ B1F(qir: v, ) "

it =
i aln X

Finally, the generalized form of the PSTR model with more than one transition
function is specified as follows:

Vie =l + Boxie + Z?:1[Z”1xit] Fj(qi]t: Vi ¢) + U (7
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Here, r denotes the number of transition functions for nonlinear behavior, and the
PSTR model is estimated by demeaning fixed effects and then using nonlinear
least squares, equivalent to maximum likelihood estimation.

Results and Discussion

Before estimating the PSTR model, the Levin, Lin, and Chu panel unit root test
was used to check the stationarity of all variables and avoid spurious regression.
Optimal lag lengths were chosen using the Schwarz criterion, and the test’s null
hypothesis assumes the presence of a unit root.

Table 1. Stationarity Test of Variables Used in the Model
Variable Level ~ LLC Statistic p-value = Model Variable

Level -6.080 0.000 Log of Value Added (Lva)

Level -5.188 0.000 Log of Sales Tax (Lprt)

Level -6.767 0.000 Log of Indirect Taxes and Duties (Ltax)
Level -6.025 0.000 Log of Per Capita Production of SMEs (Lpn)
Level -6.369 0.000 Log of Gross Fixed Capital Formation (Lk)

Source: Research Calculations.

All variables for the 22 industrial activities examined in this study were found
to be stationary at level.

Testing for Nonlinearity in the PSTR Model

The first step is to test the null hypothesis of linearity against a PSTR model,
using the sales tax variable as the transition variable. The results show significant
nonlinearity in all test statistics (LM, LMF, and LRT) for both threshold levels,
m=1and m=2.

Table 2. Nonlinearity Test Results

Threshold Level LRT LMF LM  Hypothesis p-values (LRT, LMF, LM)
m=1 89.161 45.87 84.104 Ho:r=0vs Hi: r=10.000, 0.000, 0.000
m=2 20.563 7.255 51.400 0.000, 0.000, 0.000

Note: m indicates the number of threshold locations, and r the number of transition functions.

Source: Research results based on Stata software.
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Determining the Number of Transition Functions

Upon rejecting the null of linearity, the next step is to determine the number of
transition functions. This is done by sequentially testing the null of r=1r = 1r=1
versus r=2r = 2r=2, and so on, until the null is accepted.

Table 3. Test for Additional Nonlinearity

Threshold Level LRT LMF LM Hypothesis p-values (LRT, LMF, LM)
m=1 4.888 2.364 4.872 Ho:r=1vs Hi:r=2 0.087, 0.095, 0.088
m=2 2.192 0.838 2.374 0.517,0.534, 0.591

Source: Research results based on Stata software.

The results indicate that a single transition function is sufficient for modeling
the nonlinear relationship.

Determining the Number of Thresholds

To finalize the optimal PSTR specification, models with one and two thresholds
were estimated and compared using Akaike, Schwarz, and the residual sum of
squares (RSS) criteria.

Table 4. Selection of Threshold Numbers in the PSTR Model

Thresholds (m) Akaike Criterion Schwarz Criterion Residual Sum of Squares

m=1 -4.29 -4.17 3.74

m=2 -4.31 -4.17 3.85

Source: Research results based on Stata software

Given that the model with m=1m = 1m=1 produces the lowest Schwarz criterion
and a marginally better fit in other metrics, a single-threshold model was chosen
as optimal.

Estimation Results of the PSTR Model

The optimal PSTR model with one threshold finds a nonlinear relationship
between sales tax and value added across 22 industrial sectors, with the regime
changing above the threshold value of 4.898.
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Table 5. Estimation Results of the PSTR Model with One Transition Function and One Threshold

Variable Estimated Coefficient p-value Model Segment
Log of Sales Tax (Lprt) 0.883 0.000 Linear

Log of Sales Tax (Lprt) 0.231 0.184 Nonlinear

Log of Indirect Taxes (Ltax) -0.021 0.580 Linear

Log of Indirect Taxes (Ltax) 0.301 0.003  Nonlinear

Log of SME Output per Capita (Lpn) 0.171 0.001 Linear

Log of SME Output per Capita (Lpn) -0.637 0.000 Nonlinear

Log of Capital Formation (Lk) -0.371 0.018 Linear

Log of Capital Formation (Lk) 0.076 0.230 Nonlinear

Threshold value C=4.898
Slope parameter y=2.817
Source: Research results based on Stata software.

Because the coefficients vary with the transition variable, slope, sector, and time,
they should be interpreted through their signs and overall patterns rather than
individually. The estimated slope is 2.817 and the threshold is 4.898, meaning
the system shifts to the second regime when the log of sales tax exceeds this
value; otherwise, the first regime applies.

a) First Extreme Regime:

This regime occurs when the slope parameter approaches infinity and the
transition variable remains below the threshold. In this case, the transition
function equals zero, and the model takes the specified form.

log (va;) = p; +0.231 log (prty) — 0.021 log (taxy) + 0.171 log (png) — 0.371 log (k)

b) Second Extreme Regime:

This regime occurs when the slope parameter tends toward infinity, but the
transition variable exceeds the threshold value. Here, the transition function
equals one, and the model is specified as:

log (va;;) = p; +0.883 log (prty) + 0.301 log (taxy) — 0.637 log (png) + 0.076 log (k)
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Conclusion

This study finds a critical VAT threshold of 4.898 for industrial workshops.
Below the threshold, VAT positively and significantly affects industrial value
added, but above it the effect becomes insignificant. When the threshold is
exceeded, per capita production shifts from positive to significantly negative,
showing that excessive taxation reduces productivity. The results suggest
keeping VAT below this level to support industrial strength, production, and
long-term economic growth.

Keywords: Small and medium-sized enterprises, sales value tax, value added
of industrial workshops with 10 employees and above, soft transition threshold

regression model.

JEL Classification: H25, C24, D22, L60.
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Abstract

This study investigates the impact of sales value taxes and indirect duties
on the investment and performance of industrial workshops with 10 or
more employees during 2011-2021. Using a Smooth Transition Threshold
Regression (STR) model, the findings reveal a nonlinear relationship
between sales tax and output per capita. When the logarithm of the sales tax
remains below the threshold level of 4.898, its effect on output is positive
and significant; however, beyond this threshold, the effect becomes negative
and significant. The results suggest that excessive tax pressure can reduce
production performance and negatively affect the manufacturing sector and
the broader economy.
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