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Abstract

Environmental taxes, as one of the axes of sustainable development of countries, are
effective policies in the field of controlling environmental factors using economic tools.
according to importance of subject, the main purpose of this research is to investigate
the effects of adopting environmental tax on economic indicators including welfare and
poverty among Iranian households with a calculable general equilibrium approach. Based
on this, in this study, the amount of loss caused by the emission of each ton of pollutant was
considered as the basis for environmental tax. The results of the study showed that after the
adoption of the environmental tax policy, GDP (Gross Domestic Product), private sector
consumption and the income of urban and rural households will experience a decrease.
Therefore, in terms of welfare, Iranian households are in a worse situation than the basic
conditions. On the other hand, while improving the tax revenue of the government, as
expected, with the reduction in the level of production and consumption in the country, the
amount of emissions of pollutants such as carbon dioxide, methane and nitrogen oxide will
decrease.
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1. Introduction

Every country seeks to improve the economic structure and stability of stable and
permanent incomes. One of these economic policies and programs is environmental tax.
Imposing a tax on the emission of pollutants is a common policy that is recommended by

economists to achieve some environmental goals and eliminate pollution.

Receiving a tax on pollution will reduce the emission of pollution. Karydas & Zhang
(2017) test the effects of environmental tax reforms using an endogenous growth model in
Switzer land. Also, Hu' et al. (2019) investigated the effects of pollution tax on pollution
emission in a study. Metcalf (2019) showed in her study that pollution tax will have
significant economic effects. Next, lonescu (2020) showed that in developing countries,

higher economic growth is associated with more pollution.

The main purpose of this research is to investigate the effects of adopting an
environmental tax on economic indicators including welfare and poverty among Iranian
households, and for this purpose, the calculable general equilibrium model was used. Also,
in addition to the emission of pollutants caused by fuel consumption, the emission from the

place of the production process has also considered.

2. Materials and methods

Environmental effects are calculated based on the exogenous coefficients of each sector
or product. Based on this, the total amount of pollution for the pollutant is calculated as p:
p p p (1)
EN, =Y BPXP + > 2P| D INT, + D XA, |+D.6PC;
i j i h h
The most common environmental indicator is carbon dioxide (Bohringer & Loschel,
2006)°. In this study, an attempt was made to apply an environmental tax on greenhouse

gases, including carbon dioxide, methane and nitrogen oxides, and its effect on different

sectors of the economy.

The pollution tax policy was applied in the form of receiving a specific amount from

each polluting unit (ton). Receiving the specified amount of tax from the polluters means
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receiving different tax rates from the energy carriers. which was shown as below in the
equations (Begin et al. 2002):

L 2
PQS. = (5.PDz” + (1— 5. )PM™) #e +Zﬁgrp
p

Bl 3)
XD, = 5C[(PQSC ~N #87)/ PDCTC XA

! “)
XM, = (1-3, ){(PQSC - i)/ PMC}% XA

The above relations show the pattern of applying tax on the consumption of goods

containing pollutants.

The production tax collection policy will be as follows:

PX,(1-TX,)XP, = (PVA,VA,) + (PINT,.INT,) (5)

The lower and upper limit for the amount of damage caused by various types of
greenhouse gases can be seen in the reports of the World Bank (2019). These amounts was

considered as the green tax scenario in this study.

3. Conclusions and Suggestions

The level of carbon dioxide emissions as the most important pollutant in Iran is at a high
level compared to the world average. Therefore, the requirement to reduce it can be highly
evaluated. The results of the study showed that pollution tax is collected through the
reduction of the production level of the industrial and transportation sectors and the
agricultural and energy sectors. According to the results that show the vulnerability of the
country in front of the green tax policy, it is suggested that a comprehensive plan and
practical action be developed to adapt and counter to reduce its negative effects. Therefore,
the development of the service sector, which has a high potential, can be defended from an
environmental point of view. Also, considering the negative effects in the agricultural
sector, it is suggested that necessary measures be taken to support agriculture and domestic
production so that it is not affected by the conditions after the implementation of the green

tax policy.
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Although at the highest level, pollution tax reduces about %21/32 of GDP and this figure
is equivalent to %40/96 for total consumption. But it was observed that in the same
scenario, the reduction of emissions of pollutants such as carbon dioxide, methane and
nitrogen oxides varies between 12/40-22/60 percent. Therefore, while considering the
effects of tax collection as desirable, especially from an environmental point of view and
recommending its implementation, it is suggested to use the financial resources resulting
from the implementation of this policy to support vulnerable households. Therefore,
considering the effects of the environmental tax on the income level of households, the
necessary support packages for urban and rural households should be considered in the
future, because these households will face the negative effects of this policy. Finally, it is
suggested that in addition to the fact that the government steps forward with more emphasis
on the approval and implementation of the aforementioned policy, it should spend part of
the income from the green tax on pollution-reducing technologies, especially polluting

industries.
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Tab. 1: Damage caused by the release of environmental pollutants (dollars per ton).
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Tab. 2: The effects of environmental tax scenarios on the production of different economic sectors.
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Tab. 3: The effects of environmental tax scenarios on the price of manufactured products.

Vg2 )b . " . Y g25bw
Y 92 b lagisy Vo2 b © e as
o) ; s 223) g sisy
oy (O aep) gy (35 200,3) oy s
-a/A Al KVEIRRGTS: +Y+/) +)-/¥ pAS
-VIY -v/¥ Jsai5 -/t -y &
=YY =Y&Iy 055 i + Iy +o/eY oMe ple
-vs =YA/D zb 5 +¥/a /¥ el
o3yl 13 plus
4y A SR9 2 +5If AP Sye s JSin
Al -V/A b 55 +V¥/) +Y0 M
Y guaes plo
A #V-IA G ~fIY /) ”
$hr9kiS
+5 +AIY glo plo +YAIY +)+4/0 Od=o
+7F/ +Y0/0 J&5 g Jo +£IY +AIY whe plo
¥/ Yy oloss ylo SARAS =\ B
VA -sI¥ e

(adllas (laasl, 35 L)

sl 08 o)) site (53901 33 e slagy s Jlas] 1 b Cuosd Sl yis 85 (gl gl 15 09,5 5
Jolae i 5 0,98 C g Sl aios S 30 G g Sl iCunid Sl g2l (A ST 5 g sl
03,908 cpl pgd gyl Jlos! donis 3 cinpd g walgd L-YSIY o Z=YIE AN J-5IF -\
dy90 SV guame (po 50 S o 4,55 |y Cansd )3 VY g Z-VIY LmQUA JiVIR TN A S s S
d9d g0 dlasMe (¥) Jgaz 53 a5 sblon canl olyon cead 03y b 3y 9 Ceasd (2L (b S5 (o) 2
ol 085 Dbyl VTN 9 7V oo b sty Y guame ol oo lpuiss Jgl 90yl Jlos! does )
2ol gl Jloel b coledy 35 013 748 5 7V Joleo iy (ool (al 38 po> supliow o0
Dgr dalgd LAl 590 Cansd ZAYIY Ay Glodd JiSu 43 g Cuagd ZAYO/D A5, JEig e isu > (Sl

@l oolaisl (M cla oy (S39] p Olle Conlow iSu il 5l GlaoMs @l I jiso cpl p
L] 035

TYNYY Jolro o oyl Slyais liae « SWlo ol g2yl o ol (ABly (Bl g5 puito «pusio oy
o)l Ll 4 bl cuosd olasdl )3 g lise SialS b sy o VA 4 Sl pgd g )l o g
A5 s 50iS (oobadl g g (Aly (A3 (RlBL A el a4 erie Hlaijge Caslus Jlas] ol



sl §3—1S (s3baBl CilaSlao doliLiad d,'/lf’ {/KJJ 22l uw,

8 ZAHVEIAY o HNDIVD 53L 53 0auS B pan Cuosd Ol i sl ol el doeis j> el b ssllae
oot 4 glasgS s s amlgs ialdl ) g & )bre Cawliw ol B3l &S conl ] 5 S oS 8,5 anlgs
opl iy dalgs ol yenas 1y cdgd 7)o ZA+ wiy g iso > (5ol Slle cunlw 351 Luwgre
P93 ooyl sly g ZHYEINE Polee Jol 925l sl i gy SWle ol s lyuss liwe canl Jlsp
/A8 Glyuss pogad [iSu Cpas wal 0dd &l (F) Jodo ;5 a5 ek les .l ol b5, Z+VV/VY
oo Sl poss ol SWle pgd Conliw 355T L daldl )5 .05 o 4505 Jgl (SWle cawlas Jloel des o 1, 7
D9 5o (s AmYANY

C e sygls B yme Z-FYIVO ials (jle o jd Oylud VL s dm (Jgl (SWle canlow Jlosl
Sl 30 290 Sl Casluw (idu iy aalgd Jlosas |y sliwg) sl )lgls 8 pae 7-Y0/A0 ials 4
) AoV VY Jolae (Sl po> g5l glyr 5 ZimV /DA Joleo yuite ol o (SULe Jgl ol (o 3l
L] 045

w55 |y gddy 4 gy Bgy (S p Slle casluw S5l doxcs > IS hylg g IS Slpdlo puiie g3 ya
o & e g 48,5 i Slplo gaeste Glus jl Glbyly gaesme lyus &S sl Jbys ol aS o
Jolee @lyjly clyess Jol SWbe cunls Jlosl S 3 535 psbar 29d 00 )5S ()b Sl (s
30 99 o)l 3l Ol bl s cpl cou g daled ZAV/0e olee jeiS Sl @l s g Z+VVIYY
Sls)ly gaemme o AN Sl b lyolo gaemme 55 p9d g0yl (gl sl 0dd o i 7=+ /YA Joles

A Anlgd 50iS g)los 5 e [F e i & e e 93 ) Ol ps dons ol ol ye Z4Y/DY Sl b

- 8LaB! WS s paiie o (JramoCuwn § Sl glags yluw <1 )51:F Joan
Tab 4: Effects of environmental tax scenarios on macroeconomic variables
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Tab. 5: Effects of environmental tax on household income.
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Table (6). The effects of environmental tax on the welfare index of equivalent changes
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Tab. 7: Effects of environmental tax on the poverty line in Iran (Based on monthly expenses of 2018).
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Tab. 8: Emissions of pollution after the adoption of environmental tax policy.
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Table 1. Energy-Fuel Based Emission (in ton)

CO2 CH4 N20
LV 144605 43 6
FO 3566186 982 130.1
MN 40801 0.4 1
GLN 77352386 36728 3563
KER 6156540 257 51
GOL 93957725 4572 6579
FU 17247297 577 115
LGA 6734383.6 123 11
OIL 642839 60 9
NGA 416197082 25189 762

(Source: Farajzadeh etal, 2017)

Table 2. Production Based Emission (in ton) (not assigned to Fuel)

CO2 CHa N20

Wheat 0 1587.5 22627.8

Rice 0 60737.7 6328.3

Other Grains 0 663.4 6781.5

Livestock 0 858607.5 27322.8

Forestry 7166629.7 239.2 1.7

Fishary 0 0 0

Agriculture 0 8163.1 21796.1
Mining 28286956.2 9489.9 0
Agriculture Industry 0 625985.7 0
Oil Industry 0 790311.4 0
Gasolin 5930516.9 197649.5 0
Kerosene 2846962.8 94882.2 0
Gas oil 11330370.6 377613.3 0
Fuel oil 10286782.1 342833.1 0
Liquid gas 1076396.5 35873.6 0
Other oil products 3330414.4 110994.5 0
Natural gas 17444044.8 581367.0 0
Electricity 0 0 0

Industry 38289215.7 10733.3 8058.4

(Source: Farajzadeh etal, 2017).

Table 3. Housedhold Final Consumption Based Emission (in ton)

CHa N20 COz2Eq
Rural 13991.2 10871.7 3664045.1
Urban 714892.2 41996.5 28031638.2

(Source: Farajzadeh, 2017).

Table 4. Parameters used in the model

1.5 Substitution elasticity between imported and domestic goods
0.11 The share of imports in total consumption
1.56 Substitution elasticity between domestic and imported consumer goods
0.42 The share of capital in production
0.0139 Fixed capital depreciation rate

(Source: Farajzadeh etal, 2017).
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