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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, =2 B'XP+% 7] > INT, +Zh:XAjh +Zh:¢9h C,
i J i
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):

e ()
POS,. =(8.PD +(1-8.)PM <) ** +Z7r§rp
P

-1 (3)
XD, =5, [(PQSC - anr)/PDCT” XA,
P

l “4)
XM, =(1-5, ){(PQSC - zl7)/ PM,. } " x4,
P

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.
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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 CHa 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)

CO: CH4 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)

CH4 N20 CO2Eq
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).



|
i T

aluls

U9y 258 L ol po (oolaiBl Wy e Sllle (il 4 L(WVAY) pled! cadlondl e 5 fhan! ¢ conous g yan> —

Kl jlas E.\;;fobﬂ sVl b ylgls clolds p Sllle 5 (VYAY) cuome czlie g 85 (g puwdiS 03]y —
MO0 (V) Ve g jlcxo (6550 g pole doliliad

VOV (O qltn b dewgs g Ll K s 0 0L Arwgr sla oS Liy (AYAS) ol Mo o omus g §sp0 gl5 8 —
vy

(Vo) e Mo slatil 45yl 35 Sl claol,s 5o Jolss oy (ITAY) cad] oy 5 2L oM I35 o), —
av-54

3905 A (Sl (oolatdl ousy b Slocleb Bl gy (WWAT) il Joololyo gt ol ¢ a3o =
SV (NF e ilormo (55380 5 pole doliliad K i3S Jamalns (oo

slais] clidxg € 5391 p Wl Jaoxecw 9 (oolaidl claselyy (WY wljb o cyalb g o) o wiio —
INWY (Y) F L gplas”

- Arora, N. K. & Mishra, 1., (2019). United Nations Sustainable Development Goals 2030
and environmental sustainability. race against time.

- Beghin, J.; Dessus, S.; Ronald-Holst, D. & Mensbrugghe, V. D., (2002). “Empirical
Modeling of Trade and Environment”. Trade and Environment in General Equilibrium:
Evidence from Developing Economics, Chapter 3: 31-78.

- Bohringer, C. & Loschel, A., (2006). “Computable general equilibrium models for
sustainability impact assessment: Status quo and prospects”. Ecological Economics, 60: 49—64.

- Dessus, S. & Bussolo, M., (1998). “Is there a trade-off between trade liberalization and
pollution abatement?”. Journal of Policy Modeling, 20(1): 11-31.

- Fehn, T. & Holmey, E., (2003). “Trade liberalization and effects on pollutive emissions
to air and deposits of solid waste. A general equilibrium assessment for Norway”. Economic
Modeling, 20: 703-727.

- Farajzadeh, Z., (2012). “Envronmental and welfare impacts of trade energy policy reforms
in Iran”. Ph.D thesis. Shiraz University. Shiraz.

- Farajzadeh, Z. & Bakhshoodeh, M., (2017). Trade reform in Iran for accession to the

World Trade Organization: Analysis of welfare and environmental impacts Economic
Modelling, Pages 75-85

- Jafari Samimi, A. & Alizadeh Melfeh, E., (2014). “Simulation of green tax on economic
growth in Iran using calculable general equilibrium method”. Economic Growth and
Development Research Quarterly, 22(6): 57-70.

- Hjorth, P. & Bagheri, A., (2006). “Navigating towards sustainable development: A system
dynamics approach”. Futures, 38(1): 74-92.



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

- Hosseinzadeh Kandsari, Z. & Madah, M., (2017). “Effect of tax on household demand for
environmentally polluting goods”. Environmental Science and Technology Quarterly, 20 (3):
105-115.

- Hu, X.; Sun, Y.; Liu, J.; Meng, J.; Wang, X.; Yang, H.; ... & Tao, S., (2019). “The impact
of environmental protection tax on sectoral and spatial distribution of air pollution emissions in
China”. Environmental Research Letters, 14(5.

- Garkhlo, M. & Hosseini, S. H., (2006). “Indices of sustainable urban development”.
Geography and Regional Development, 8(5): 157-1717.

- Garanjad, Gh. & Chirdar, E., (2011). “Investigation of factors affecting tax revenues in
Iran”. Financial Economics, 6(20): 69-92.

- Lofgren, H., (1999). Exercises in general equilibrium modeling Using GAMS.
International Food Policy Research Institute. Washington, D. C. United States.

- lonescu, L., (2020). “Pricing Carbon Pollution: Reducing Emissions or GDP
Growth?”. Economics, Management, and Financial Markets, 15(3): 37-43.

- Mazini, A. H. & Muradhatshil, N., (2013). “Investigating the effect of informal economic
activities on air pollution, estimating the Kuznets environmental curve”. Environmental Science
and Technology Quarterly, 16(3): 34-38.

- Metcalf, G. E., (2019). “On the economics of a carbon tax for the United
States”. Brookings Papers on Economic Activity, 2019(1): 405-484.

- McDonald, S.; Thierfelder, K. & Robinson, S., (2007). Globe: A SAM based global CGE
model using GTAP Data. Available at http://econpapers.repec.org/paper/usnusnawp/14.htm.

- Moghdisi, R. & Taheri, F., (2011). “Economic and environmental consequences of
pollution tax”. Agricultural Economics Research, 4 (3): 77-111.

- Moghimi, M.; Shahnooshi-Forooshani, N.; Danesh, S.; Akbari-Moghaddam, B. &
Daneshvar, M., (2011). “Investigating welfare and environmental impacts of green tax and
energy subsidy reduction using computable general equilibrium”. Agricultural Economics and
Development, 75: 79-108.

- Pal, R. & Saha, B., (2015). “Pollution tax, partial privatization and environment”. Resource
and Energy Economics, 40: 19-35.

- Wissema, W. & Dellink, R., (2007). “AGE analysis of the impact of a carbon energy tax
on the Irish economy”. Ecological Economics, 61: 671-683.

- Zimmer, A. & Koch, N., (2017). “Fuel consumption dynamics in Europe: Tax reform
implications for air pollution and carbon emissions”. Transportation Research Part A: Policy
and Practice, 106: 22-50.



